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Dear Kevin: 

This letter report presents the results of the activities completed for Phase 1 of the Lower 
Aquifer Groundwater Investigation. These activities were outlined in the scope of work 
described in the U.S. EPA-approved Final Work Plan for Lower Aquifer Groundwater 
Investigation- Phase I, dated October 15,2005. 

This report is presented in the following sections: 

• Introduction, 
• Background information on the lower aquifer, 
• Description of Phase 1 scope of work and sampling activities, 
• Results ofthe Phase 1 sampling activities, 
• Discussion of the Phase 1 investigation, and 
• Recommendation for a Phase 2 scope of work. 

INTRODUCTION 

Detections of volatile organic compounds (VOCs) in the lower aquifer at the ACS Site 
have historically occurred at four monitoring wells: MW09R, MWIOC, MW53, and 
MW56. The location of these monitoring wells and other features to the northwest of the 
ACS Site are shown in Figure 1. The primary compounds detected in samples from these 
wells are benzene and chloroethane. Figure 2 shows a graph of the concentrations of these 
two compounds in samples collected from these four lower aquifer wells from 1996 to the 
present. 

The VOC detections in samples collected from MW09R and MW56 have been attributed to 
leakage from the upper aquifer along the well annulus of previously abandoned wells 
MW09 and ATMW 4D, respectively. Since abandonment and replacement of these wells, 

175 West Jackson Boulevard 
Suite 1900 
Chicago, Illinois 
60604-2814 

Tel: 312 831 3000 
Fax: 312 831 3999 

Oc1 ',1, ~·.·,• ~~ ;,','1 '. j: ', rJ ;:. ··, :.' i·'.r S:• ,_•'·.lJ',, ll ·:·-7l', ,1~ 



benzene and chloroethane concentrations at both wells have decreased. However, benzene 
concentrations have remained elevated in samples collected from MW56. At MW1 OC, 
benzene and chloroethane concentrations have varied without an apparent trend. 
Concentrations in samples collected from this well appear to be generally around 
500 micrograms per liter (ugll); with occasional detections above 2,000 ugll. Detections of 
benzene in samples from MW53 began in 1997 and have slowly increased to about 10 ugll. 

Monitoring wells MW09R, MW56, and MWlOC are screened at the top of the lower 
aquifer, just below the clay confining layer. However, the clay confining layer near 
MW10C is much thinner than at MW09R and MW56, and thus MW10C is screened at a 
higher elevation than MW09R and MW56. Monitoring well MW53 is screened in the 
deepest part of the lower aquifer, about 80 feet below ground surface. 

Groundwater flow in the lower aquifer has been determined from years of data to be 
northward at a relatively low hydraulic gradient of 0.0004 feet per foot. Flow is assumed 
to be predominantly horizontal, as historical data does not indicate the presence of a 
consistent or strong vertical gradient. Although each of the affected wells is located to the 
west and northwest of the Site, the benzene concentrations cannot be correlated between 
the wells. Therefore it has not been possible to determine if this is a plume, or if the 
detections are individual local occurrences. 

BACKGROUND INFORMATION ON THE LOWER AQUIFER 

The stratigraphy of the unconsolidated sediments of the ACS Site have been determined 
from detailed inspections of continuous soil cores collected during previous investigations 
(Remedial Investigation [RI], 1990; Upper Aquifer Investigation Report, 1996; Lower 
Aquifer Investigation Report, 1996). The revised Long-Term Groundwater Monitoring 
Plan (L TGMP), approved in 2002, summarizes the characteristics of the site hydrogeology. 
A brief description is provided below. 

The unconsolidated stratigraphy of the ACS Site consists of an upper and lower sand 
aquifer, separated by a clay confining layer. The sand units consist of fine to medium­
grained sand with some silt and gravel. Grain size analyses from the 1996 Lower Aquifer 
Investigation indicate sand content greater than 90 percent of the total grain size fraction in 
the lower aquifer sands. Underlying the lower sand aquifer is an intermittent clay layer. 
These unconsolidated materials comprise between 80 and 100 feet of alluvial material 
overlying the bedrock near the ACS Site. 

The clay confining layer between the upper and lower aquifers has been determined to be 
at least 20 feet thick to the south of the site, while thinning to less than 5 feet thick to the 
northwest of the Site. Borings show that the upper surface of the clay unit is consistently 
encountered within several feet of620 feet above mean sea level (amsl). Thus, the variation 
in lower surface of the clay unit determines the thickness of the clay confining layer. The 
uncertainty in the thickness of the clay confining layer northwest of the Site has been of 
concern since it may provide less of a barrier between the upper and lower sand aquifers. 
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Northwest of the Site, where the clay confining layer is relatively thin, soil borings 
associated with the installation of monitoring wells also indicate the presence of a thin fine­
grained layer approximately five to ten feet below the bottom of the confining clay layer. 
This layer was observed in the borings completed for wells MWl OC, MW23, and well nest 
MW31/MW33/MW51. It was described as a "one to two-foot thick layer of clay or clayey 
silt." At these locations, a four to 10-foot thick "intermediate" sand layer was encountered 
between the clay confining layer and the fine-grained layer. Lower aquifer monitoring 
wells MW10C and MW51 are screened within this intermediate sand layer. The fine­
grained layer was not observed in the soil borings for nearby well nest MW52/MW53 or 
monitoring well MW24, although wells MW24 and MW52 are screened at the same 
elevation in the lower aquifer as MW10C and MW51. 

The visual descriptions of the intermediate sands are indiscernible from lower aquifer 
sands. However, this intermediate sand layer has been interpreted as hydraulically 
connected to the lower aquifer. That is because the potentiometric surface recorded at 
these wells is similar to that of the lower aquifer, which is consistently approximately 
10 feet lower than the water elevation in the upper aquifer. 

PHASE 1 SCOPE OF WORK AND DESCRIPTION OF SAMPLING ACTIVITIES 

A phased Lower Aquifer Groundwater Investigation was developed to address the 
following questions: 

1. What is the nature and thickness of the clay confining layer northwest of the ACS 
facility? 

2. What is the source ofthe impacts detected at MW10C? 

3. What is the source of the impacts detected at MW53? 

4. Are any of the impacts related to the benzene historically detected at MW09? 

5. What caused the recent spike in benzene concentrations at MW10C and what is the 
cause of the bubbling (ether) occurring at this well? 

The results of this investigation will ultimately be used to direct efforts to reduce VOC 
concentrations where detected in the lower aquifer. 

The first phase of this Investigation (Phase 1) focused the first two questions listed above: 
the nature and thickness of the clay confining layer and the nature of the VOC impacts near 
MWlOC. The Phase 1 scope of work involved collecting groundwater samples from 
several depths within the lower aquifer at ten locations near lower aquifer well MW1 OC, 
and laboratory analysis of these samples for VOCs and natural attenuation parameters. 
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However, due to complications relating to site conditions and concern for cross­
contamination between the sand aquifers, the Phase 1 work was not completed in its 
entirety. Seven of the ten planned sampling locations were completed, and groundwater 
samples were collected from the uppermost portion of the lower aquifer at six of the seven 
boring locations. Further discussion of the complications as well as a proposal to revise the 
further scope of investigation are presented below. 

The Phase 1 sampling activities were conducted between November 1 and November 10, 
2004. The field activities were conducted in accordance with the approved sampling 
methodologies outlined in the Work Plan, with the following exceptions: 

• As groundwater was only collected from the upper portion of the lower aquifer, 
samples were collected using a peristaltic pump instead of a bladder pump. All 
other standard purging and sampling procedures outlined in the work plan were 
followed. 

• Some of the locations were moved several feet from originally mapped locations to 
accommodate the Perimeter Groundwater Containment System (PGCS) or other 
obstructions, such as large trees. 

• In the event that further drilling and sampling might be completed within the 
installed permanent casings, six ofthe seven casings were not abandoned. Only the 
casing at LA-9 was abandoned, as it was determined to have an inadequate seal. 
These casings will be properly abandoned during the Phase 2 of the investigation. 
Expandable well plugs were used to temporarily seal the top of each permanent 
cas mg. 

• A groundwater sample was not collected at location LA-4, due to the observed 
bubbling of the water (off-gassing of ether) within the casing. Similar bubbling has 
been observed at MW10C since it was installed in 1990. 

Each collected groundwater sample was submitted for laboratory analysis of VOCs. The 
sample collected at location LA-7 was also laboratory analyzed for several natural 
attenuation parameters. The laboratory analytical results and data validation summary are 
provided in Appendix A. 

All work was performed in Level D personal protective equipment (PPE). The boreholes 
and breathing zones were routinely monitored for VOCs and explosive gases using a 
combination photo-ionization detector (PID), lower-explosive limit (LEL), and oxygen 
meter. No organic vapor readings were detected in the breathing zone, despite occasional 
detections of organic vapors below 10 parts per million (ppm) inside of the casing and 
augers. 

Down-hole equipment was decontaminated between each location. Hollow-Stem Auger 
(HSA) equipment and augers were transported to the decontamination pad adjacent to the 
Groundwater Treatment Plant (GWTP) and pressure washed. Direct-push technology 
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(DPT) equipment was cleaned using an alconox wash and tap water rinse. Liquid wastes 
produced during decontamination activities and groundwater purging were collected and 
transported to the GWTP for treatment. Soil cuttings were collected and placed in a 
temporary roll-off box. The soil cuttings were shipped off-site as part of the hazardous 
solid waste stream of the GWTP. On January 3, 2005, these soil cuttings were transported 
to Onyx's facility in Port Arthur, Texas, to be incinerated. 

Several conditions resulted in the scope of work being impracticable to complete using the 
proposed sampling methods. These included: 

• Unusually high water levels: The work was originally scheduled to be completed in 
a drier time of the year (winter), when the water level in the wetlands is typically 
lower. However, large amounts of rain fell immediately before and during the work 
timeframe, making access to most sample locations difficult due to the high water 
levels. The three western-most locations (LA-I, LA-2, and LA-10) could not be 
accessed due to the high water levels and resulting mud. 

• Potential for cross-contamination: The work area was also selected because it was 
believed that the upper aquifer near and to the west of MW 1 OC was not impacted 
with VOCs. Based on the results from the upper aquifer sample LA-9-6' -1 0', it 
was discovered that elevated amounts of benzene were present in the upper aquifer 
groundwater at this location. Therefore it was decided to eliminate further drilling 
in this area. 

• Confirmation of the thin fme-grained layer: It was believed that this fine-grained 
layer located ten feet below the confining clay later would possibly act as a local 
barrier to vertical migration of contaminants in the lower aquifer. The permanent 
casings purchased for the work were not long enough to set into this layer. 
Therefore it would not have been possible to seal off the lower zone from the 
surficial contamination. The decision was made to eliminate the plan to drill 
deeper. 

Two shallow piezometers (P93R and P94R) were also installed during this field activity. 
These newly installed piezometers replaced a pair of damaged piezometers (P93 and P94) 
that originally were situated just inside and outside of the barrier wall along the west edge 
of the On-Site Area (Figure 1 ). These piezometers were installed using a DPT rig, and 
were constructed of l-inch outside diameter (OD) schedule 40 polyvinyl chloride (PVC) 
materials with a 5-foot long "pre-packed" screened interval. The DPT rig pushed a 3.5-inch 
core barrel down to the desired depth. 

The pre-packed screen assembly was then inserted within the core barrel to the targeted 
depth. The screens were installed to a total depth of about 17 feet bgs, which is near the 
bottom of the upper aquifer in this area of the Site. Additional sand was added as the core 
barrels were removed to ensure that bentonite would not enter the annular space around the 
pre~packed well screens. Once the sand pack was at least two feet above the top of the 
screen, bentonite was used to fill the remaining annular space to the surface. The 
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piezometers were constructed as above-ground completions, and were surrounded by 
protective bollards. The completion forms for these two piezometers are attached in 
Appendix B. 

RESULTS OF THE PHASE 1 SAMPLING ACTIVITIES 

Soil Boring Results 
The geology of the unconsolidated sediments in the investigation area was developed from 
a detailed inspection of the continuous soil core samples retrieved from each of the seven 
completed boring locations (Figure 3), and from boring logs completed during previous 
drilling activities. Boring logs from Phase 1 of this Lower Aquifer Groundwater 
Investigation are included in Appendix C. Figure 4 shows the locations of interpreted 
cross-sections presented in Figures 5 and 6. 

The interpretations of the soil borings completed during this investigation were in general 
agreement with the geology determined from previous soil borings. To the northwest of 
the ACS Site, the upper aquifer sands ranged between 12 and 15 feet thick. The clay 
confining layer was encountered at an elevation of about 619 feet amsl, and was observed 
to be between 2.8 and 4.8 feet thick. At borings LA-3, LA-7, LA-8, and LA-9, the 
thickness was between 4.4 and 4.8 feet. At the other three borings, LA-4, LA-6, and LA-5, 
which are located in the northern portion of the investigation area, the thickness was 
slightly less, ranging between 2.8 and 3.6 feet. This seems to indicate a thinning of the 
clay layer north ofMWlOC (Figure 3). 

At most of the locations completed during this investigation, the fine-grained layer was 
observed two to three feet below the bottom of the clay confining layer. This fine-grained 
layer was described as silt, silty clay, or clayey silt, and was not as hard as the clay 
confining layer. This fine-grained layer was at least one foot thick where encountered, but a 
total thickness was not determined since none of the borings penetrated it. Previous borings 
completed as part of the installation of well MWIOC suggest this layer is approximately 
two feet thick in this area. The intermediate sand layer was observed between the clay 
confining layer and the fine-grained layer. At borings LA-5 and LA-6, where the fine­
grained layer was not encountered, about five feet of sand was recorded before flowing 
sands prevented representative sample recovery. 

In Figure 5, cross-section A-A' presents a west-to-east profile from well MW23 to boring 
LA-5. The fine-grained layer appears to be continuous throughout the study area. The 
layer likely pinches out towards the east, as it was not observed in the borings completed 
for wells MW54R and MW55, located 300 feet to the east of LA-5 (Figure 3). The cross­
section as interpreted, suggests that the clay confining layer, the intermediate sand layer, 
and the fine-grained layer are laterally continuous in this portion of the Site. Benzene and 
ether concentrations for samples collected from locations along this cross-section are 
shown on Figure 5. 
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In Figure 6, cross-section B-8' presents a south-north profile from well MW56 to well 
MW51, and continues northwestward to well MW52. Near well MW56, the clay confining 
layer is 16 feet thick, but thins to about five feet thick at locations LA-7 and MWIOC. The 
fine-grained layer is encountered at an elevation of about 612 amsl in borings LA-7 and 
MWlOC and about 604 feet amsl in well MW51. It is not known ifthe fine-grained layer 
is continuous from MWIOC to MW51, as LA-6 was not extended to the depth at which it 
might have been encountered. Benzene and ether concentrations for samples collected from 
locations along this cross-section are shown on Figure 6. 

The highest PID readings measured during the study typically occurred in the clay 
confining layer and in the upper aquifer sands immediately above the clay confining layer. 
PID readings were typically below 5 ppm in the intermediate sand layer. Ether odors were 
generally strongest in the intermediate sand layer, but were occasionally noticed in the 
upper aquifer and the clay confining layer. These odors diminished with depth within the 
intermediate sand layer. 

Analytical Results 
Results of the groundwater samples collected during this investigation are presented in 
Table 1. Groundwater parameters recorded upon stabilization during purging are presented 
in Table 2. The distribution of benzene and ether concentrations in the upper part of the 
lower aquifer is shown in Figure 7. 

Benzene and chloroethane were detected in groundwater samples collected from all the 
lower aquifer boring locations, except that benzene was not detected in the sample 
collected at LA-6 and chloroethane was not detected in the sample collected at LA-5. 
Detected benzene concentrations ranged between 2.5 ug/1 in the sample from LA-8, 
to 1 ,400 ug/1 in the sample from LA-7. Detected chloroethane concentrations ranged 
between 13 ug/1 in the sample collected from LA-3, to 400 ug/1 in the sample collected 
from LA-6. Other VOC detected in the samples include methylene chloride, toluene, 
trans-1,2-dichloroethene, and vinyl chloride. These compounds were generally detected at 
or below the reporting limits for these compounds. 

The benzene concentration in the sample collected at LA-9 (15,000 ug/1) was significantly 
higher than the benzene results from adjacent lower aquifer samples. Upon receipt of the 
results, the water level inside the permanent casing at LA-9 was observed to be equal to 
that of the upper aquifer. After pumping out the water inside the casing, the water level 
returned to that equal with the upper aquifer within approximately one hour, indicating that 
the permanent casing did not have an adequate seal. As the upper aquifer groundwater was 
assumed to not have been impacted with benzene in this area, a groundwater sample was 
collected from the upper aquifer (LA-9-6'-10') to determine if the elevated concentrations 
of benzene in the sample at LA-9 could possibly be related to mixing with upper aquifer 
groundwater. 

The results of the upper aquifer groundwater sample revealed elevated benzene 
concentrations (80,000 ug/1) above that of the sample collected from the lower aquifer at 
LA-9. This indicated that the elevated benzene concentrations in sample LA-9 were due to 
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mixing with upper aquifer groundwater, rather than from contamination solely within the 
lower aquifer. Based on field observations during installation, it is possible that heaving 
sands during drilling may have prevented the grout from forming a complete seal around 
the bottom of the permanent casing. Therefore the casing at LA-9 was ·immediately 
abandoned by injecting a 100 percent bentonite slurry below the bottom of the casing. The 
sealing of this borehole eliminated the potential for migration of the benzene-impacted 
groundwater between the upper and lower aquifers along the boring. 

Several tentatively identified compounds (TICs) were detected as part of the VOC analyses 
in the samples collected .from the borings (Table 1 ). The identified compounds include 
ethyl ether (ether), ethyl acetate, tetrahydrofuran, bis(2-chlorosiopropyl)ether, and 
3,3,5-trimethylcyclohexanone. Ether and tetrahydrofuran were detected in all lower aquifer 
samples, but were not detected in the upper aquifer sample (LA-9-6' -1 0'). 

Monitored natural attenuation (MNA) parameters were analyzed in the sample collected 
from location LA-7 (Table 1 ). While no background values are available for these results, 
the collected data can be used to derive some information on the general geochemical state 
of the lower aquifer at this location. The concentrations of oxygen and nitrate have been 
depleted in the groundwater, indicating that aerobic respiration and denitrification are 
likely active. The concentrations of iron (III) and manganese (IV) have not been totally 
reduced to the more soluble (dissolved) iron (II) and manganese (II). The presence of 
sulfate and the relatively low amounts of methane suggest that sulfate ions and carbon 
dioxide (methanogenesis) are not being reduced at this location. The ORP values recorded 
prior to collection of the lower aquifer groundwater samples (Table 1) were generally 
between -200 millivolts (m V) and -300 m V, which is in an optimal rang~ for these 
anaerobic processes to occur. This data indicates that the groundwater in this part of the 
lower aquifer is moderately reduced. 

DISCUSSION OF PHASE 1 INVESTIGATION 

The objective of Phase 1 of the Lower Aquifer Groundwater Investigation was to 
investigate the vicinity of MW 1 OC for evidence of a VOC plume that could be connected 
to the benzene detections in samples from downgradient well MW53. The complex 
geology and the difficult drilling conditions presented challenges for completing the 
investigation as planned. Additionally, it had been assumed during planning of the Phase 1 
investigation that the upper aquifer in this area would be free of detections. However, 
elevated concentrations of benzene were encountered at boring LA-9. VOCs impacts in 
this area still exist in the upper aquifer. Because of the difficult conditions and to avoid the 
potential to cross-contaminate of the sand aquifers, the investigation was discontinued. 
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The data gathered in this limited investigation did provide information on some of the 
questions set forth in the work plan: 

• Soil boring data confirmed the continuity of the clay confining layer near MWlOC, 
and provided more information on the fine-grained unit just below the clay in this 
area. 

• It appears unlikely that the contaminants detected in samples from MW 1 OC 
migrated downgradient from ATMW4D/MW56, since ATMW4D/MW56 is 
screened deeper in the lower aquifer and the fine-grained layer is situated between 
the two wells (Figure 6). Additionally, benzene was detected in samples from 
MWlOC prior to being detected in samples from ATMW4D/MW56 (Figure 2). 

• While MW09R, MWI OC, and MW56 are located generally upgradient of MW53, 
the lack of a strong vertical gradient in the lower aquifer makes it unclear if the 
contaminants detected in samples from these wells have migrated to the lower part 
of the lower aquifer where MW53 is screened. 

• Other than the detections in the samples collected at boring LA-9, the highest 
detections of benzene in the investigation area were in the groundwater samples 
collected at LA-7 (see Figures 5, 6, and 7). Concentrations were lower in the 
samples collected from borings to the east (LA-5) and west (LA-3 and LA-8), and 
benzene was not detected in the sample to the north (LA-6). These results indicate 
that benzene impacts in the upper part of the lower aquifer are localized near 
MWIOC. 

• The detections of ether, in contrast, appear in a more uniform distribution across the 
upper part of the lower aquifer (see Figures 5, 6, and 7). The detected 
concentrations were in a similar range to the ether concentrations detected in 
samples collected from MW51 and MW52. The bubbling observed at MW10C and 
LA-4 is believed to be off-gassing of ether from the groundwater. This bubbling 
has occurred at MW 1 OC since it was installed in 1990. Ether was not detected in the 
upper aquifer sample collected at LA-9. 

• A possible source for ether is as a breakdown product of methyl-ethyl 
ketone (MEK), also known as 2-butanone, which was previously used in site 
operations. Since ether breaks down rapidly in aerobic conditions, it may have 
persisted in the relatively anaerobic lower aquifer, and accumulated in the upper 
part of the lower aquifer due to its low specific gravity. Its instability in aerobic 
conditions would also explain its absence in upper aquifer groundwater. 

It was hoped that results from the Phase 1 investigation would provide evidence to identify 
the source of the benzene detected in samples from MW53 (Question #3, page 3). 
However, the difficulties encountered in obtaining lower aquifer samples along the 
investigation array (LA-1 to LA-5) have limited our ability to pinpoint the original source. 
However, possible sources are the production wells that ACS constructed in the lower 
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aquifer. The most likely candidate is IWS, one of ACS's production wells. This well was 
installed in 1971 and located in the blending facility in the southwest comer ofthe facility. 
It was situated upgradient of MW53, and was screened from 69 to 74 feet bgs. According 
to ACS personnel, the well was taken out of service in the early 1970's. During MWH's 
inspection in 1997, elevated PID readings were observed inside the well casing for IWS, 
and the water level was about 3 feet bgs. 

As the well was not sealed upon decommissioning, the high PID readings and high water 
level in IWS indicate that potentially impacted groundwater from the upper aquifer may 
have had a conduit to the lower aquifer through this well casing. Thus, contaminants would 
have begun migrating from a point about 70 feet below grade soon after the pumping was 
discontinued. Based on the calculations of average groundwater flow velocity in the lower 
aquifer, contaminated groundwater would have taken 23 to 24 years to migrate the distance 
to MW53. Benzene was first detected in samples collected from MW53 in 1997, placing 
the time of pump shut off at about 1974. MWH properly abandoned the well in 1998. 

PROPOSAL FOR PHASE 2 SCOPE OF WORK 

It is clear from the complications encountered in attempting the Phase 1 scope that it will 
be difficult to track the benzene impact at MW53 back to an original source. Therefore, the 
scope will be refined for the second phase to focus in the immediate vicinity of MW53. 
Monitoring well MW53 has been the only lower aquifer monitoring well at the 
downgradient edge of the site with detections of benzene. With the existing GWTP 
currently scheduled to operate for the foreseeable future, MWH has prepared a scope of 
work below which will identify the extent of the benzene-impacted groundwater near 
MW53, and optimize a pumping system to capture the impacted groundwater at MW53. 
This pumping system would transfer the extracted groundwater back to the GWTP for 
treatment and release to the wetlands in accordance with the discharge permit. 

The activities that are proposed include: 

• Installing five temporary sampling points 
• Installing a new extraction well and pumping system near well MW53, 
• Conducting a pumping test, and 
• Optimize pumping rates for the pumping system to capture the benzene-impacted 

groundwater. 

Installation of Temporary Sampling Points 
An array of five temporary sampling points will be installed with 50 foot spacing to the 
east and west of MW53 (Figure 8). Each well will be screened to intersect the same depth 
level as MW53, and the sampling results will be used to determine the width of and 
concentration ofthe benzene plume, which has been detected in the samples from MW53. 
They will be designated TW-01 through TW-05. 
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These wells will be installed using standard Rotosonic® (sonic) drilling methods to a total 
depth of approximately 90 feet. Soil samples will be collected continuously using a six­
inch outside diameter (OD) sonic casing to determine the top of the clay confining layer, 
located approximately 12 to 14 feet below ground surface in this area. As these points will 
be advanced through the clay confining layer, a 7 5/8-inch OD steel override casing will be 
utilized to seal off the upper aquifer. The override casing will be installed two feet into the 
clay confining layer. The seal of the override casing will be tested by filling with potable 
water and measuring drawdown after 15 minutes. The seal will be determined to be 
adequate if there is less than on inch of drawdown after 15 minutes. If the seal is 
determined to not be tight, the hole will be abandoned with bentonite grout and attempted 
again in a different location. 

The temporary points will be installed at depths to match the screened interval of MW53, 
which is screened 76 to 86 feet bgs (546 to 556 feet amsl). The points will be constructed 
with 2-inch OD schedule 40 polyvinyl chloride (PVC) with ten feet ofO.OlO-inch (10 slot) 
factory slotted screen. Filter pack material will consist of 20-40 mesh clean silica sand that 
will extend at least one foot above the top of the well screen. A minimum two-foot 
chipped bentonite seal will be placed directly above the sand. The remaining annular space 
will consist of 100% bentonite slurry applied via tremie pipe. Upon completion of the well 
installation, the override casing will be "sonicated" (vibrated) as it is withdrawn to ensure 
continuity of the bentonite grout to the surrounding formation. The wells will be completed 
with a locking surface casing. 

The new points will be developed no sooner than 24 hours after installation. Development 
will consist of surging and purging with a disposable bailer to remove large sediment from 
the well. Once the larger sediment has been removed, development will continue with a 
submersible pump until ten well volumes have been removed. 

At least 24 hours after development, the five newly installed temporary sampling points 
will be sampled and laboratory analyzed for VOCs. The groundwater samples will be 
collected using low-flow methods currently used for routine groundwater sampling 
activities at the site. 

All investigation-derived wastes (IDW) will be properly contained and treated. Liquid IDW 
will consist of decontamination water and purge water, and will be transported back to the 
treatment plant for treatment. Solid IDW will consist of soil cuttings, and will be 
incinerated off-site with the solid hazardous waste stream from the GWTP. 

Extraction Well and Pumping System Installation 
A new well, EW02, will be installed to facilitate the pumping test and serve as an 
extraction point for the new pumping system. This well will be located 10 feet east of 
MW53 (Figure 8) and screened to intersect the same interval as MW53. The well will be 
installed using the Rotosonic methods described above, and will be constructed of 
four-inch OD schedule 40 PVC risers with ten feet of 0.010-inch (10 slot) stainless steel 
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screen. The continuously wound stainless steel screen has a greater percent of open area 
per foot of screen than most factory-slotted PVC screens, which will provide a favorable 
entrance velocity for groundwater while also keeping sediment from accumulating within 
the well. 

After the pumping test, a pumping system, similar to those at MW56 and MWIOC, will be 
installed at EW02. Extracted groundwater will be piped back to the GWTP for treatment. 
The necessary parts of the system will be installed at the beginning of the Phase 2 work so 
that purged water from sampling and the pump test can be collected and routed back to the 
GWTP. The pumping test will be used to determine the optimum system to capture the 
benzene impact at MW53. The system will be finished once the Phase 2 activities have 
been completed and the design parameters for the extraction system have been determined. 

Pumping Test 
A pumping test will be performed at EW02 to determine the pumping rate needed to 
capture the benzene-impacted water near MW53. This pumping test would involve a step­
test, a constant discharge pumping test, and a recovery test. An observation point will be 
installed 20 feet south of EW02 (Figure 8) to provide a monitoring point during the 
pumping test. This observation point (OWl) will be installed using the Rotosonic methods 
described above, and constructed of 2 inch OD schedule 40 PVC, with ten feet of 10 slot 
screen installed to intersect the same interval as MW53. 

An electric pump capable of pumping at least 20 gallons per minute (gpm) will be used for 
the test. Since the pumping system to operate in well EW02 after the pumping test will run 
at a lower pumping rate, higher capacity piping may be used to convey purged water to the 
GWTP for the duration of the pumping test. Temporary aboveground water storage may 
also be used to hold purged groundwater for treatment if necessary. 

Initially, a step-test will be completed at EW02 to provide general performance 
characteristics for the lower aquifer in this area. The goal of the step-test is to determine 
the optimal pumping rate for the long-term pumping test, such that drawdown at EW02 
stabilizes, and can be measured at the observation points. The step-test involves 
monitoring the drawdown of the water level in the pumping well while increasing the 
pumping rates in steps. Each step will last for 30 minutes. Initially, the pumping rate will 
be set at two gallons per minute (gpm) and will increase in 2 gpm-increments, until either: 
1) the stabilized water level has dropped to half of the original well column, provided 
drawdown is observed in the farthest observation well, or 2) drawdown does not stabilize 
in 30 minutes of pumping. If drawdown does not stabilize within 30 minutes at a certain 
pumping rate, then a slightly lower pumping rate will be used for the pumping test. 

Once the pumping rate has been selected, the pumping test will be conducted. This 
pumping test will pump at a constant rate for 48 to 72 hours. The pumping test will be 
conducted for at least 48 hours to achieve steady-state conditions. Preliminary plotting of 
data in the field will be done to determine the actual duration of the pumping test. The 
drawdown will be measured regularly using pressure transducers at EW02 and 
three observation points: MW53 (10 feet away), newly installed OWl (20 feet away), and 
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TW2 (50 feet away). Manual measurements will also be made every hour to provide 
backup measurements, and will be made more frequently during the first hour of the 
pumping test. Manual water level measurements will also be collected periodically from 
nearby lower aquifer well MW52, and nearby upper aquifer well MW13. Atmospheric 
pressure measurements will be recorded throughout the test, and the proper compensation 
will be made to the pressure transducer data for variations in atmospheric pressure. During 
the pumping test, pH, temperature, conductivity, and turbidity values will be measured 
from the pumped water and recorded every hour. 

A recovery test will be completed following the pumping test. Once the pump has been 
shut off, measurements will continue to be recorded for approximately 12 hours. 

The pumping test and recovery test data will be evaluated to calculate the storativity and 
trasmissivity of the lower aquifer, and this information wiii be used to calculate the 
necessary pumping rate required to capture the benzene plume near MW53. 

Calibration of Pumping System 
The results of groundwater sampling at TWl through TW-5 will indicate the width of the 
benzene detections in the lower part of the lower aquifer. If the pumping test indicates that 
the benzene plume is too wide to be effectively captured using the pumping system in 
EW02, then the pumping system may be expanded to include one or more of the temporary 
sampling points or additional extraction wells may be proposed. If not needed, these 
temporary points will be properly abandoned in place. When these points are abandoned, 
the remaining Phase 1 casings will also be abandoned in place. This approach minimizes 
the number of mobilizations into the wetland area. 

Health and Safety Procedures 
MWH will utilize previously submitted health and safety procedures for this second phase 
of work. The health and safety addenda submitted as part of the Lower Aquifer Work Plan 
will be used to address the drilling operations. The health and safety addendum submitted 
with the Long-Term Groundwater Monitoring Plan {LTGWP) will be used to address the 
collection of groundwater samples and pump test activities. 

Reporting 
A report will be submitted summanzmg the achvttles and results of Phase 2 of the 
investigation. If any additional work is required based on the findings of the Phase 2 
activities, this will be proposed as part of this report. If no additional investigative work is 
required, then an operations and maintenance (O&M) plan will be submitted as part of the 
report. This O&M plan will outline maintenance protocols for the pumping system and 
monitoring activities to ensure that the system is operating as planned. 

If you have any questions or comments on this report, or the proposed second phase of 
activity, please do not hesitate to contact me. 
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Sincerely, 

?(l~7~Inc 
P ·~v'-'/ vt;( 

Peter J. VaJ Ph.D. CPG 
Vice President 

Attachments: Table 1 -Laboratory Analytical Summary 
Table 2- Groundwater Quality Parameters 
Figure 1 -Lower Aquifer Monitoring Wells and Surrounding Features Map 
Figure 2 - Concentration vs. Time Plots for Selected Lower Aquifer Wells 
Figure 3 - Lower Aquifer Sampling Locations 
Figure 4 - Cross-Section Location Map 
Figure 5 - Cross Section A-A' 
Figure 6- Cross Section B-B' 
Figure 7 - Distribution of Benzene and Ether in the Upper Part of the Lower 

Aquifer 
Figure 8 - Proposed Locations For Sampling and Observation Points 
Appendix A- Laboratory Analytical Results and Data Validation Narrative 
Appendix B- Piezometer Construction Forms 
Appendix C - Soil Boring Logs 

cc: P. Kasarabada, IDEM 
L. Campbell, Black & Veatch 
B. Magel, Karaganis, White, and Magel 
M. Travers, Environ 

CAS/PJV/PJV/jmf/BAM/jmf 
J \209\0601 ACS\0122 General GW Remediation\Lower Aquifer lnvestigation\Report\LAPhase I Report_EPA.doc 
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Sample Location 
Depth 

Date 
Volatile Organic Compounds 

Benzene 
Chloroethane 
Methylene Chloride 
Toluene 
Trans- I ,2-Dichloroethene 
Vinyl Chloride 

Tentatively Identified Compounds 
Ether 
Ethyl Acetate 
Tetrahydrofuran 
Bis(2-chloroisopropyl) ether 
3,3,5-Trimethylcyclohexanone 

Monitored Natural Attenuation Parameten 
Total Organic Carbon 

Table 1 
Laboratory Analytical Summary 

Lower Aquifer Groundwater Investigation - Phase 1 
ACS NPL Site, Grimth, Indiana 

LA-3 LA-S LA-6 LA-7 
16'-19' 18'-22' 18'-22' 20'-21.5' 

11/05/04 11/03/04 11/03/04 11/08/04 

52 7.7 5 U/ 1,400 D/ 
13 /J 5 U/UJ 400 D/J 230 D/ 
5 U/ 5 U/ 10 1.9 J/ 
5 U/ 5 U/ 5 U/ 5 U/ 
5 U/ 5 U/ 5 U/ 5 U/ 
5 U/ 5 U/ 5 U/ 5 U/ 

1,100 1,500 1,200 460 
7.6 7.2 ND ND 
65 67 65 29 

ND ND ND ND 
ND ND ND 9.8 

LA-8 
17'-20' 

11/08104 

2.5 J/ 
27 
5 U/ 
5 U/ 
5 U/ 

2.3 J/ 

550 
ND 
31 

ND 
ND 

' ' : ::. :· ,, ..' ' 
'., ,. 17,500 ' ' : ' '2 :;: ·:~ : 

' 
Nitrate .:· .. ·. ' ' ' ". ~ ' ,·. ~ '' 

., 
50 U/ , .. , T-.... ,, 

Nitrite 50 U/ . ·.: . ' . ·.'. ~. 

Total Iron 15,200 ., 

Dissolved Iron 9,340 
Total Manganese 169 

.... 
. ' ·.··· 

Dissolved Manganese 85.5 
Sulfate 151,000 
Methane 1,000 BD/ 
Ethane 23 BID/ 
Ethene 0.8 BJ/ 

--- - ---- -
Notes: 

LA-9 
15'-19' 

11/05/04 

15,000 D/ 
110 /J 
1.4 J/J 
1.2 J/J 
1.9 J/J 

5 U/ 

510 
ND 
24 
30 
14 

::::'-: .. {•,if.: .:::·::' '.' 

:.<:::>-: _,_-. ' .. :·. ,, 
·<.'·'·· "'.·_ .. ·· ' ... 
/.• ·' 

-.;· 

,'·. . . 
" 

--

Depths in fut below ground swface 
NO = Not detected 

All Tentatively Identified Compound (TIC) results are considered estimated concentrations. 
Gray-shaded boxes indicate parameters not analyzed for in the sample. 

All concentrations in micrograms per liter (ugll) 
Bold = Indicates compound was detected 
Only detected compounds listed 
D = Diluted analysis 
J = Estimated concentration 
U = Compound not detected above concentration shown. 

CAS/ ALC/jmf/CAS 

No groundwater sample was collected from boring LA-4. 
LA-9-6'-10' was collected from the upper aquifer. 

J :\209\060 I ACS\0 122 General GW Remediation \Lower Aquifer lnvestigation\Data\Tables.ds[Table I I 

LA-9-6'-10' 
6'-10' I 

11/09/04 I 

80,000 D/ 
50 /J 

5 U/ 
6.3 /J 
13 /J 
5 U/ 

' 

ND 
ND 
ND I 

ND 
58 

I 

.; ,···:: ' ' -~' :::. .; 

. ·: --:- _' ~ .: . ~· ,. 

~ .. 

., . 

.· .. 



Table 2 
Groundwater Quality Parameters 

Lower Aquifer Groundwater Investigation • Phase 1 
ACS NPL Site, Griffith, Indiana 

Sample Location 

Depth 

Date 

pH{_S.U.) 

Specific Conductivity (mS/cm) 

Turbidity (NTIJ) 

Dissolved Oxygen (mg/1) 

Temperature (0 C) 

Oxidation-Reduction Potential (mV) 

Notes: 
Values were recorded upon stabilization. 
Depths in feet below ground surface. 
S.U. =Standard units 
mS/cm = Millisiemens per centimeter 
NTU = Nephelometric Turbidity Units 
mg/1 = milligrams per liter 
mY = millivolts 

°C = Degrees Centrigrade 

LA-3 

16'-19' 

11105/04 

7.07 

1.30 

990 

0.0 

13.4 

-254 

No groundwater sample was collected from boring LA-4. 

LA-9-6'-10' was collected from the upper aquifer. 

CAS/ALC/jmf 

LA-S 

18'-22' 

11103104 

6.95 

1.20 

290 

0.0 

13.0 

-298 

J:\209\0601 ACS\0122 General GW Remediation\Lower Aquifer Investigation\Data\Tables.xls[Table 2) 

LA-6 LA-7 

18'-22' 20'-21.5' 

11103/04 11108104 

7.37 7.08 

1.20 1.40 

560 240 

0.0 0.0 

13.5 12.9 

-230 -169 

LA-8 LA-9 LA-9-6'-10' 

17'-20' 15'-19' 6'-10' 

11108104 11105/04 11109/04 

7.15 7.31 6.67 

1.40 1.40 0.81 

990 700 870 

0.0 0.0 0.0 

12.2 13.3 13.4 

-218 -296 -135 
-
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Figure 2. Concentration versus Time Plots for Selected Lower Aquifer Wells 
American Chemical Service NPL Site, Griffith Indiana 
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APPENDIX A 

Laboratory Analytical Results and Data Validation Narrative 

Volatile Organic Compound Analysis (SW-846 8260B) 
SDG 4814 
SDG 4879 
SDG 4922 
SDG4936 
SDG4937 
SDG 4951 

Total Iron and Manganese Analysis (SW-846 6010)- SDG 4937 

Dissolved Iron and Manganese Analysis (SW-846 6010)- SDG 4938 

Nitrate, Nitrite, Sulfate, TOC Analysis - SDG 4937 

Methane, Ethane, Ethene Analysis (RSK-175)- SDG 4937 

Data Validation Narratives 
SDGs 4814,4879,4922,4936,4937,4951 

Data Validation PARCC Summary Report 



CompuChem 
a division of Liberty Analytical Corporation 
501 Madison Avenue 
Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SDG NARRATIVE 

SDG: 4814 
PROTOCOL: SW-846 

SAMPLE IDENTIFICATIONS: ACS-GW-DL02, ACS-GW-DL05, ACS-GW-DL09A, ACS-GW-PZ105, ACS-GW­
TW01, ACS-GW-TW02, ACS-GW-TW03, ACS-GW-TW04, ACS-GW-DUP01, ACS-GW-TB01, ACSGW-LA­
TB01 

The eleven water samples listed above were received intact, properly refrigerated at temperatures of 2.4 -
5.8°C, with proper documentation, in sealed shipping containers on October 27 to November 4, 2004. The 
samples were scheduled for the requested analyses of the volatile fraction. SW-846, 3"' Edition, Update 3, 
Method 82608 was used to analyze the above samples. The pH values of these samples are tabulated on the 
run logs in the standards portion of the report. All pertinent Quality Assurance Notices are included in the 
narrative section, and all pertinent Laboratory Notices for SDG 4814 are included in the sample data sections. 

Analysis holding time requirements were met for all of these samples. Target compounds were identified above 
the Contract Required Quantitation Limit (CRQL) in several of these samples. Tentatively Identified Compounds 
(TICs) were found in all of these samples. Some of the TICs found in these samples were assessed as 
laboratory artifacts, and therefore may not be sample constituents. Manual quantitations were performed on one 
or more of the process files associated with this SDG. The reasons have been coded with explanations provided 
in the notice included in the narrative section of the SDG. 

In the initial analysis of ACS-GW-PZ105 and ACS-GW-TW01, the on-column amount of at least one target 
compound exceeded the instrumenfs analytical range as defined by the highest concentration level of the Initial 
Calibration. The samples were reanalyzed using a smaller aliquot of raw sample to bring the on-column amount 
into range. We have reported both analyses of these samples. Based on screen data, ACSGW-TW02 was 
reported as a dilution. The RIC of the screen has been included behind the RIC of the dilution in the sample data 
portion of the case. 

All bromofluorobenzene (BFB) abundance criteria were met for tunes associated to this SDG. Overall QC criteria 
were met for all initial and continuing calibration standards associated to this SDG. All of the system monitoring 
compounds met recovery criteria in the analyses of these samples. All of the internal standards met response 
and retention time criteria in the analyses of these samples. The associated method blanks met all quality 
control criteria. The associated Laboratory Control Sample (LCS) met all accuracy criteria. ACS-GW-TW03 was 
used to prepare the duplicate matrix spikes as requested. 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 
and for completeness, for other than the conditions detailed above. Release of the data contained in this 
hardcopy data package and in the computer-readable data submitted on diskette has been authorized by the 
Laboratory Manager or his/her designee, as verified by the following signature. 

Andrew J. Walker 
Senior Scientist 
November 18,2004 
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CompuChem 
a division of Liberty Analytical Corporation 

501 Madison A venue 
Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SDG NARRATIVE 

SDG #4879 
CONTRACT# SW-846 8260B 

SAMPLE IDENTIFICATIONS: ACSGWLA5-18-22, ACSGWLA6-18-22 

The two (2) aqueous samples listed above were received intact, properly refrigerated at a 
temperature of 5.8°C, with proper documentation, on November 4, 2004. The samples were scheduled 
for the requested volatile analysis by method 8260B 5ml purge for the requested group of compounds. 

Analysis holding time requirements were met for the samples. The pH values of these samples 
are tabulated on the attached batch sheet. 

Both samples were analyzed neat. Both samples contained compounds above the Contract 
Required Quantitation Limit (CRQL). Sample ACSGWLA6-18-22 contained chloroethane above the 
initial calibration range. It was reanalyzed at the appropriate dilution. Both sets of data have been 
reported. Tentatively Identified Compounds (TICs) were found in both samples. Ether was found as a TIC in 
both samples. 

All bromofluorobenzene (BFB) abundance criteria were met for tunes associated to this SDG. 
Overall QC criteria were.met for all initial and continuing calibration standards associated to this SDG. 

All of the system monitoring compounds met recovery criteria in the analyses of these samples. 
All of the internal standards met response and retention time criteria in the analyses of these samples. 
The associated method blanks met all quality control criteria. 

A laboratory control sample was analyzed with each batch for this SDG and they passed all QC criteria. 
I certify that this data package is in compliance with the tenns and conditions of the contract, 

both technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package and in the computer-readable data submitted on diskette has 
been authorized by the Laboratory Manager or his/her designee, as verified by the following signature. 

·susan W. Bass 
Director of Laboratory Operations 
November 8, 2004 
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CompuChem 
a division of Liberty Analytical Corporation 
501 Madison A venue 
Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SDG NARRATIVE 

SDG #4922 
CONTRACT# SW-846 8260B 

SAMPLE IDENTIFICATIONS: ACSGWLA-DUPOl, ACSGWLA316-19, ACSGWLA915-19 

The three (3) aqueous samples listed above were received intact, properly refrigerated at a 
temperature of 1.3°C, with proper documentation, on November 6, 2004. The samples were scheduled 
for the requested volatile analysis by method 8260B 5ml purge for the requested group of compounds. 

Analysis holding time requirements were met for the samples. The pH value for these samples 
is tabulated on the attached batch sheet. 

All of the samples contained at least one compound above the Contract Required Quantitation 
Limit (CRQL). Sample ACSGWLA915-19 contained benzene above the initial calibration range. It 
was reanalyzed at the appropriate dilution. Both sets of data have been reported. 

All bromofluorobenzene (BFB) abundance criteria were met for tunes associated to this SDG. 
Overall QC criteria were met for all initial and continuing calibration standards associated to this SDG. 

All of the system monitoring compounds met recovery criteria in the analyses of these samples. 
All of the internal standards met response and retention time criteria in the analyses of these samples. 
The associated method blank met all quality control criteria. 

A laboratory control sample was analyzed with the samples and passed all QC criteria. 
I certify that this data package is in compliance with the terms and conditions of the contract, 

both technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package and in the computer-readable data submitted on diskette has 
been authorized by the Laboratory Manager or his/her designee, as verified by the following signature. 

Susan W. Bass 
Director of Laboratory Operations 
November 9, 2004 
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Compo Chern 
a division of Liberty Analytical Corporation 

501 Madison Avenue 
Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SDG NARRATIVE 

SDG#4936 
CONTRACT# SW-846 8260B 

SAMPLE IDENTIFICATIONS: ACSGWLA 7-20-21.5, ACSGWLAS-17-20 

The two (2) aqueous samples listed above were received intact, properly refrigerated at a 
temperature of 3.9°C, with proper documentation, on November 9, 2004. The samples were scheduled 
for the requested volatile analysis by method 8260B 5ml purge for the requested group of compounds. 

Analysis holding time requirements were met for the samples. The pH value for these samples 
is tabulated on the attached batch sheet. 

All of the samples contained at least one compound above the Contract Required Quantitation 
Limit (CRQL). Sample ACSGWLA7-20-21.5 contained chloroethane and benzene above the initial 
calibration range. It was reanalyzed at the appropriate dilution. Both sets of data have been reported. 
Tentatively Identified Compounds (TICs) were reported for these two samples. Both samples 
contained ether. 

All bromofluorobenzene (BFB) abundance criteria were met for tunes associated to this SDG. 
Overall QC criteria were met for all initial and continuing calibration standards associated to this SDG. 

All of the system monitoring compounds met recovery criteria in the analyses of these samples. 
All of the internal standards met response and retention time criteria in the analyses of these samples. 
The associated method blank met all quality control criteria. 

A laboratory control sample was analyzed with the samples and passed all QC criteria. 
I certify that this data package is in compliance with the terms and conditions of the contract, 

both technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package and in the computer-readable data submitted on diskette has 
been authorized by the Laboratory Manager or his/her designee, as verified by the following signature. 

Susan W. Bass 
Director of Laboratory Operations 
November 10, 2004 
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CompuChem 
a division of Liberty Analytical Corporation 
501 Madison Avenue 
Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SOG NARRATIVE 

SDG 4937 
PROTOCOL: SW-846 

SAMPLE IDENTIFICATIONS: ACSGWLA-TB02 

The water sample listed above was received intact, properly refrigerated at a temperature of 3.9°C, with proper 
documentation, in a sealed shipping container on November 9, 2004. The sample was scheduled for the 
requested analyses of the volatile fraction. SW-846, 3rc1 Edition, Update 3, Method 82608 was used to analyze 
the above sample. The pH value of this sample is tabulated on the run log in the standards portion of the report. 
All pertinent Quality Assurance Notices are included in the narrative section, and all pertinent Laboratory Notices 
for SDG 4937 are included in the sample data sections. 

Analysis holding time requirements were met for this sample. No target compounds were identified above the 
Contract Required Quantitation Limit (CRQL) in this sample. Manual quantitations were performed on one or 
more of the process files associated with this SDG. The reasons have been coded with explanations provided in 
the notice included in the narrative section of the SDG. 

All bromofluorobenzene (BFB) abundance criteria were met for tunes associated to this SDG. Overall QC criteria 
were met for all initial and continuing calibration standards associated to this SDG. All of the system monitoring 
compounds met recovery criteria in the analyses of this sample. All of the internal standards met response and 
retention time criteria in the analyses of this sample. The associated method blank met all quality control criteria. 
The associated Laboratory Control Sample (LCS) met all accuracy criteria. 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 
and for completeness, for other than the conditions detailed above. Release of the data contained in this 
hardcopy data package and in the computer-readable data submitted on diskette has been authorized by the 
Laboratory Manager or his/her designee, as verified by the following signature. 

Andrew J. Walker 
Senior Scientist 
November 20, 2004 
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Compo Chern 
a division of Liberty Analytical Corporation 
501 Madison Avenue 
Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SDG NARRATIVE 

SDG #4951 
CONTRACT# SW-846 8260B 

SAMPLE IDENTIFICATIONS: ACSGWLA9-6-10 

The one ( 1) aqueous sample listed above was received intact, properly refrigerated at a 
temperature of 2.3°C, with proper documentation, on November 10, 2004. The sample was scheduled 
for the requested volatile analysis by method 8260B 5ml purge for the requested group of compounds. 

Analysis holding time requirements were met for the sample. The pH value for this sample is 
tabulated on the attached batch sheet. 

The sample contained benzene above the initial calibration range. It was reanalyzed at the 
appropriate dilution. Both sets of data have been reported. Tentatively Identified Compounds (TICs) 
were reported for this sample. 

All bromofluorobenzene (BFB) abundance criteria were met for tunes associated to this SDG. 
Overall QC criteria were met for ali initial and continuing calibration standards associated to this SDG. 
There is no Form VII in the deliverables package for the batch analyzed on instrument 59 on 11110/04 
associated with the BFB injected at 1016. This batch included an initial calibration and the relevant 
relative response factors are all displayed on the appropriate Form VI. The initial calibration met all 
acceptance criteria and therefore samples could be analyzed without having to inject a continuing 
calibration verification standard. 

All of the system monitoring compounds met recovery criteria in the analyses of these samples. 
All of the internal standards met response and retention time criteria in the analyses of these samples. 
The associated method blanks met all quality control criteria. 

A laboratory control sample was analyzed with each batch for the samples and passed all QC 
criteria. 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package and in the computer-readable data submitted on diskette has 
been authorized by the Laboratory Manager or his/her designee, as verified by the following signature. 

Susan W. Bass 
Director of Laboratory Operations 
November 12, 2004 

-. 
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CompuChem 
a division of Liberty Analytical Corporation 

Notification Regarding Manual Editing/Integration Flags 

In some instances, manual adjustments to the software output are necessary to provide accurate data. These 
adjustments are performed by the data reviewer, GC/MS operator, or GC chemist. An Extracted Ion Current Profile 
(EJCP) or a GC chromatographic peak has been provided for the manual integration of _each compound to 
demonstrate the accuracy of that process. Adjustments are flagged on the quantitation report in the far right colUmn 
beyond the FINAL concentration for GC/MS analysis, and in the "Flags" column for GC analysis. The manual 
editing/integration flags are: · · 

M - Denotes that a manual integration bas been performed for this compound. The manual integration was 
performed in order to provide the most accurate area count as possible for the peak. 

ii - Denotes that the data reviewer, GCIMS operator, ()f GC Chemist bas chosen an alternate peak within the 
retention time window from that chosen by the software for that compound. No manual integration i.s : 
pei-formed in choosing an alternate peak. The software still perfonns the integration. 

MH · - Denotes that an alternate peak has been chosen within the retention time window from that ~hosen by the 
software for that compound and also a manual integration of the chosen peak has been performed. The 
manual integration was performed in order to provide the most accurate area count possible for the peak . 

. L - Denotes that the data reviewer or GCIMS operator has selected an alternate library search. This i.s 
typicallY done when an additional tentatively identified compound (TIC) has been added to the number of 
peaks sea~ched. N_o manual integration is performed in choosing an alternate peak. The software still 
performs the integration. 

ML - Denotes that an artemate library search has been selected and a manual integration has also bCen 
performed. This is typically·done when an additional TIC has been added and the.TIC peak also required a 
manual integration. ·• 

The EPA CLP SOW requires additional explanations for manual editing/integration In the accompanying raw data 
packages, additional codes have been applied to the·~ flag and carry the following IJleanings; 

Ml - The compoWld was not found ~y the automatic !Jltegration routine. 

Ml - The compoUnd was incorrectly integrated by the automatic integration routine. 

-The co-eluting compounds were incorrectly integrated by the automatic integration routine. 

These codes will appear in the GC/MS and GC data packages. 

Robert E. Meierer 
Vice President 

... 

.. .• 
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CompuChem 
a divisi"~n of Liberty Analytical Corporation 

DATA REPORTING QUALIFIERS 

On the Form I, ~nder the column labeled "Q" for qualifier, each result is flagge<i with the specific data 
reporting qualifiers listed below, as appropriate. Up to five qualifiers may be reported on Form I for each 
compound. The qualifiers used are: · . 

. ., 

U: This flag indicates the compound was analyzed for but not detected. The Contract Required 
Quantitation Limit (CRQL), or reporting limit, will be adjusted to reflect any dilution and, for 
. soils, the percent moisture. 

- J ·: This flag indicates an: estimated value. The flag is used as detailed below:· 

1. When estimating a concentration for tentatively identified compounds (TICs) where a 
response factor of 1.0 is assumed for the TIC analyte, 

2. _When the mass .spectral and retention time data indicate the presence Qf a compound that 
meets the volatile and semivolatile GC/MS identification criteria. and the result is less than the 
CRQL (or Reporting Limit) but greater than zero, and 

"1. 

3. When the retention , time data indicate the presence of a compound that meets the 
pesticide/Aroclor or other GC or HPLC identification criteria, and the result is. less than the 
CRQL (or Reporting Limit) but greater than zero. For example, if the CRQL (or Reporting Limit): 
is 1 0 J.lg/L, but a concentration of 3 J.lg/L is calculated, it _is reported as 3J. 

N: This flag indicates presumpti_ve evidence of a compound. This flag is only used for TICs, where 
the. identification is based on a· mass spectral library search. For generic characterization of a ~-C 
such as 'chlorinated. hydrocarbon', the.N flag is no~ used. 

P: In the EPA's Contract Laboratory Program (CLP), this flag is used for a J)esticide/Aroclor target' 
analyte, when there is greater than a 25% differenc~ for detected concentrationS between the two 
GC columns. The lower of the two values is reported on Fonn 1 and-flagged with a P. 
For SW-846 GC and HPLC analyses, when the Relative Percent Difference (RPD) is greater than 
40% nnd there is no evidence of chromatographic anomalies or interferences, then th~higher of 
the two values is reported and flagged with a P. When the RPD is equal to or less than 40%, our 
policy is to also report the hi_gher of the two values, although the choice could be a project 
specific issue. 

.. 
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DATA REPORTING QUALIFIERS (continued) 

C : · This flag applies to GC or HPLC results where the identification has been confirmed by GC/MS. 
If GC/MS confirmation was attempted but was unsuccessful, this flag is not applied; a laboratory­

. defined flag is used instead (see the XJY/Z qualifier.) 

B : This flag is used when the analyte is found in the associated blank as well as in the sample. It 
indicates probable blank contamination and warns the data user to t'ake appropriate action. This 
flag is used for a TIC as well as for a positively identified target compound .. The combination of 
flags BU or UB is not an allowable policy. Blank contaminants are flagged with a B only when 
they are detected in the sample. 

E: This flag identifies compounds whose _conce~trations exceed the upper level of the calibration 
range of the instrument for that specific ana"!ysis. if one or more compounds have a·resp6nse 
greater than the upper level of the calibration range, the sample or extract will be diluted and 
reanalyzed. All such compounds with a response greater than the upper level of the calibration 
range wi11 have the concentration flagged with an Eon the Form I for the original analysis. 

. ~ ~ 

D: If a sample or extract is reanalyzed at a higher dilution factor, for example when the 
concentration of an analyte exceeds the upper calibration range. the DL suffix is appended to the 
sample number on t~ Form I for the more diluted sample, and all reported concentrations on that 
Form 1 are flagged with the D flag. This flag alerts data users that any discrepancies between the 
reported concentrations maybe due to dilution ofthe sample or extract... . 

NOTE 1: The D flag is not applied to tompou~ds that are not detected in the sample analysis i.e., 
compounds reported with the CRQL (or Reporting Limit) and the U flag. 

NOTE 2: Separate Forms I are used for reporting the original analysis (Client Sample No. XXXXX) and 
the more diluted sample· analysis (Client Sampl~ No. XXXXXDL) .i.e., the results from l]oth 

·analyses are not combined on a single. Form 1. 

,. 
A: This flag indicates. that a TIC is a suspected aldol-condensation product. 

XN IZ: Other specific flags may be required to properly define the results. If used, the flags will be ful1y 
described in the SDG Narrative_. The laboratory-defined flags are limited to X, Y and Z. 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 ID: 0.32 (rrun) 

ACSGW-LA-TB01 
Method: 82608 

SAS No.: SDG No.: 4814 

Lab Sample ID: 481411 

Lab File ID: 481411A59 

Date Received: 11/04/04 

Date Analyzed: 11/16/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 5.0 u 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-tr~flu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor~de 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether --- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 5.0 u 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 ID: 0. 32 (mm) 

ACSGW-LA-TB01 
Method: 82608 

SAS No.: SDG No.: 4814 

Lab Sample ID: 481411 

Lab File ID: 481411A59 

Date Received: 11/04/04 

Date Analyzed: 11/16/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 ID: 0. 32 (mm) 

ACSGW-LA-TB01 
Contract: 82608 

SAS No.: SDG No.: 4814 

Lab Sample ID: 481411 

Lab File ID: 481411A59 

Date Received: 11/04/04 

Date Analyzed: 11/16/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL} Soil Aliquot Volume: ______ (uL 

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================ ============================ ========= ============== 

1. UNKNOWN 8.00 10 
2 . 
3 . 
4 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

ID: 0. 32 (mm) 

ACSGWLA5-18-22 
Method: 8260B 

SAS No.: SDG No. : 4879 

Lab Sample ID: 487901 

Lab File ID: 487901A59 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 5.0 u 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-triflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor~de 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether --- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 7.7 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLAS-18-22 
Method: 8260B 

SAS No.: SDG No.: 4879 

Lab Sample ID: 487901 

Lab File ID: 487901A59 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA5-18-22 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Contract: 8260B 

SAS No.: SDG No.: 4879 

Lab Sample ID: 487901 

Sample wt/vol: 5 

LOW 

(g/ml) ML Lab File ID: 487901A59 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: -------

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
============:::::==== ============================ ======== ============= 

1. 60-29-7 ETHER 5.86 1500 
2. UNKNOWN 8.06 5.8 
3. 141-78-6 ETHYL ACETATE 8.28 7.2 
4. 109-99-9 FURAN, TETRAHYDRO- 8.57 67 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJ 
J 
NJ 
NJ 

(uL 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA6-18-22 
Lab Name: COMPUCHEM Method: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4879 

Matrix: (soil/water) WATER Lab Sample ID: 487902 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 487902A59 

Level: (low/med) LOW Date Received: 11/04/04 

% Moisture: not dec. Date Analyzed: 11/04/04 

GC Column: ZB624 ID: 0. 32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uJ.... 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 470 E 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2;2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 10 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether ---- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 5.0 u 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA6-18-22 
Method: 826GB 

SAS No.: SDG No. : 4879 

Lab Sample ID: 487902 

Lab File ID: 487902A59 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA6-18-22 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4879 

Matrix: (soil/water) WATER Lab Sample ID: 487902 

Sample wt/vol: 5 

LOW 

{g/ml) ML Lab File ID: 487902A59 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: ____ {uL) 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL 

Number TICs found: 5 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ============================ ======== ============= 

1. 60-29-7 ETHER 5.86 1200 
2 . UNKNOWN 8.06 6.4 
3 . UNKNOWN 8.28 5.6 
4 . 109-99-9 FURAN, TETRAHYDRO- 8.57 65 
5. 0-00-0 2-PHENYL-1,2-BIS(TRIMETHYLSI 16.68 8.7 
6 . 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
----------
NJ 
J 
J 
NJ 
NJ 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

ID: 0.32 (mm) 

Method: 

SAS No.: 

826GB 

SDG 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

ACSGWLA6 
-18-22DL 

No.: 4879 

487902 

487902DA59 

11/04/04 

11/05/04 

Dilution Factor: 3.3 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 17 u 
74-87-3---------Chloromethane 17 u 
75-01-4---------Vinyl Chloride 17 u 
74-83-9---------Bromomethane 17 u 
75-00-3---------Chloroethane 400 D 
75-69-4---------Trichlorofluoromethane 17 u 
75-35-4---------1,1-Dichloroethene 17 u 
75-15-0-----~---Carbon disulfide 17 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 17 u 
67-64-1---------Acetone 42 u 
75-09-2---------Methylene Chlor1de 13 DJB 
156-60-5--------trans-1,2-Dichloroethene 17 u 
1634-04-4-------Methyl-tert-butyl ether -- 17 u 
75-34-3---------1,1-Dichloroethane 17 u 
156-59-2--------cis-1,2-Dichloroethene 17 u 
78-93-3---------2-butanone 42 u 
67-66-3---------Chloroform 17 u 
71-55-6---------1,1,1-Trichloroethane 17 u 
56-23-5---------Carbon Tetrachloride 17 u 
71-43-2---------Benzene 17 u 
107-06-2--------1,2-Dichloroethane 17 u 
79-01-6---------Trichloroethene 17 u 
78-87-5---------1,2-Dichloropropane 17 u 
75-27-4---------Bromodichloromethane 17 u 
10061-01-5------cis-1,3-Dichloropropene 17 u 
108-10-1--------4-Methyl-2-pentanone 42 u 
108-88-3--------Toluene 17 u 
10061-02-6------trans-1,3-Dichloropropene 17 u 
79-00-5---------1,1,2-Trichloroethane -- 17 u 
127-18-4--------Tetrachloroethene 17 u 
591-78-6--------2-hexanone 42 u 
124-48-1--------Dibromochloromethane 17 u 
106-93-4--------1,2-Dibromoethane 17 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: {soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 ID: 0. 32 (mm) 

ACSGWLAG 
-18-22DL 

Method: 826GB 

SAS No.: SDG No. : 4879 

Lab Sample ID: 487902 

Lab File ID: 487902DA59 

Date Received: 11/04/04 

Date Analyzed: 11/05/04 

Dilution Factor: 3.3 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 17 u 
100-41-4--------Ethylbenzene 17 u 
100-42-5--------styrene 17 u 
75-25-2---------Bromoform 17 u 
98-82-8---------Isopropyl Benzene 17 u 
79-34-5---------1,1,2,2-Tetrachloroethane 17 u 
541-73-1--------1,3-Dichlorobenzene -- 17 u 
106-46-7--------1,4-Dichlorobenzene 17 u 
95-50-1---------1,2-Dichlorobenzene 17 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 17 u 
120-82-1--------1,2,4-Trichlorobenzene - 17 u 
1330-20-7-------Xylene (total) 17 u 
79-20-9---------Methyl acetate 17 u 
110-82-7--------Cyclohexane 17 u 
108-87-2--------Methylcyclohexane 17 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ACSGWLA6 
-18-22DL 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Contract: 8260B 

SAS No.: SDG No.: 4879 

Lab Sample ID: 487902 

Lab File ID: 487902DA59 

Date Received: 11/04/04 

Date Analyzed: 11/05/04 

Dilution Factor: 3.3 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ____ (uL 

Number TICs found: 5 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ===============~============ ======== ============= 

1. 60-29-7 ETHER 5.84 2100 
2 . 109-99-9 FURAN, TETRAHYDRO- 8.55 70 
3 . LABORATORY ARTIFACT 13.24 23 
4 . LABORATORY ARTIFACT 14.88 18 
5 . LABORATORY ARTIFACT 16.66 17 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. . 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJD 
NJD 
JD 
JD 
JD 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA-DUP01 
Lab Name: COMPUCHEM Method: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4922 

Matrix: (soil/water) WATER Lab Sample ID: 492203 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 492203A59 

Level: (low/med) LOW Date Received: 11/06/04 

% Moisture: not dec. Date Analyzed: 11/08/04 

GC Column: ZB624 ID: 0. 32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (u~ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 14 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-tr1flu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chloride 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether ---- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 53 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-D1chloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone . 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA-DUP01 
Method: 8260B 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492203 

Lab File ID: 492203A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene -- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA-DUP01 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Contract: 8260B 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492203 

Sample wt/vol: 5 (g/ml} ML Lab File ID: 492203A59 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

LOW 

ID: 0. 32 (mm) 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ______ (ui-

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================ ============================ ========= ============= 

1. 60-29-7 ETHER 5.83 1100 
2. 109-99-9 FURAN, TETRAHYDRO- 8.54 68 
3. 
4 . 
5. 
6. 
7 . 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
----------
NJ 
NJ 

12-



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: {soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

{g/ml) ML 

I D : 0 . 3 2 ( mm) 

Method: 

SAS No.: 

ACSGWLA316-19 
826GB 

SDG No.: 4922 

Lab Sample ID: 492202 

Lab File ID: 492202RA59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 13 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-tr1flu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether ---- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6-----~---1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 52 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water} WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA316-19 
Method: 8260B 

SAS No.: SDGNo.: 4922 

Lab Sample ID: 492202 

Lab File ID: 492202RA59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 

14 -



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA316-19 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Contract: 8260B 

Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

ID : 0 . 3 2 ( mm) 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492202 

Lab File ID: 492202RA59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Soil Extract Volume: ________ (uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: ________ ( uL 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ==========================~= ========= ============= 

1. 60-29-7 ETHER 5.83 1100 
2. 141-78-6 ETHYL ACETATE 8.24 7.6 
3 . 109-99-9 FURAN, TETRAHYDRO- 8.54 65 
4. LABORATORY ARTIFACT 16.65 8.7 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJ 
NJ 
NJ 
J 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA915-19 
Method: 8260B 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492201 

Lab File ID: 492201A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (u~ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 110 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chloride 1.4 J 
156-60-5--------trans-1,2-Dichloroethene 1.9 J 
1634-04-4-------Methyl-tert-butyl ether --- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 3100 E 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 1.2 J 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 

16_ 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA915-19 
Method: 8260B 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492201 

Lab File ID: 492201A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

·Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA915-19 
Contract: 8260B 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492201 

Lab File ID: 492201A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ {uL) Soil Aliquot Volume: -------- ( u:..... 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ============================ ======== ============= 

1. 60-29-7 ETHER 5.83 510 
2. 109-99-9 FURAN, TETRAHYDRO- 8.54 24 
3. 39638-32-9 BIS(2-CHLOROISOPROPYL) ETHER 14.91 30 
4. 873-94-9 CYCLOHEXANONE, 3,3,5-TRIMETH 15.01 14 
5. 
6 . 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 

===== 
NJ 
NJ 
NJ 
NJ 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA91S-19DL 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

s 
LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

Method: 826GB 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492201 

Lab File ID: 492201D2AS9 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 100.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

7S-71-8---------Dichlorodifluoromethane soo u 
74-87-3---------Chloromethane sao u 
7S-01-4---------Vinyl Chloride sao u 
74-83-9---------Bromomethane soo u 
75-00-3---------Chloroethane 500 u 
7S-69-4---------Trichlorofluoromethane sao u 
7S-3S-4---------1,1-Dichloroethene sao u 
7S-1S-0---------Carbon disulfide sao u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu sao u 
67-64-1---------Acetone S70 DJ 
7S-09-2---------Methylene Chloride soo u 
156-60-S--------trans-1,2-Dichloroethene sao u 
1634-04-4-------Methyl-tert-butyl ether -- sao u 
75-34-3---------1,1-Dichloroethane sao u 
1S6-S9-2--------cis-1,2-Dichloroethene 500 u 
78-93-3---------2-butanone 1300 u 
67-66-3---------Chloroform 500 u 
71-55-6---------1,1,1-Trichloroethane 500 u 
56-23-5---------Carbon Tetrachloride 500 u 
71-43-2---------Benzene 15000 D 
107-06-2--------1,2-Dichloroethane 500 u 
79-01-6---------Trichloroethene 500 u 
78-87-5---------1,2-Dichloropropane 500 u 
75-27-4---------Bromodichloromethane 500 u 
10061-01-5------cis-1,3-Dichloropropene 500 u 
108-10-1--------4-Methyl-2-pentanone 1300 u 
108-88-3--------Toluene 500 u 
10061-02-6------trans-1,3-Dichloropropene sao u 
79-00-5---------1,1,2-Trichloroethane -- 500 u 
127-18-4--------Tetrachloroethene 500 u 
591-78-6--------2-hexanone 1300 u 
124-48-1--------Dibromochloromethane 500 u 
106-93-4--------1,2-Dibromoethane 500 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA915-19DL 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/rned) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( rnm) 

Method: 8260B 

SAS No.: SDGNo.: 4922 

Lab Sample ID: 492201 

Lab File ID: 492201D2A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 100.0 

Soil Extract Volurne: ________ (uL) Soil Aliquot Volume: (ul_. 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 500 u 
100-41-4--------Ethylbenzene 500 u 
100-42-5--------Styrene 500 u 
75-25-2---------Bromoform 500 u 
98-82-8---------Isopropyl Benzene 500 u 
79-34-5---------1,1,2,2-Tetrachloroethane 500 u 
541-73-1--------1,3-Dichlorobenzene --- 500 u 
106-46-7--------1,4-Dichlorobenzene 500 u 
95-50-1---------1,2-Dichlorobenzene 500 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 500 u 
120-82-1--------1,2,4-Trichlorobenzene - 500 u 
1330-20-7-------Xylene (total) 500 u 
79-20-9---------Methyl acetate 500 u 
110-82-7--------Cyclohexane 500 u 
108-87-2--------Methylcyclohexane 500 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA915-19DL 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4922 

Matrix: (soil/water) WATER Lab Sample ID: 492201 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 492201D2A59 

Level: (low/med} LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) ----

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 100.0 

Soil Aliquot Volume: ____ (uL 

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================ ============================ ======== =============== 

1. 60-29-7 ETHER 5.82 1200 
2. 
3. 
4. 
5. 
6 . 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
----------
NJD 

21 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Method: 

Lab Code: LIBRTY Case No.: SAS No.: 

Matrix: {soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 { mm) 

8260B 

SDG 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

ACSGWLA7 
-20-21.5 

No.: 4936 

493602 

493602A59 

11/09/04 

11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ {uL) Soil Aliquot Volume: {ui_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg} UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 240 E 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-triflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chloride 1.9 J 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether --- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 910 E 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 

10 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

.ab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

:ample wt/vol: 

(low/med) 

~ Moisture: not dec. 

IC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA7 
-20-21.5 

Method: 8260B 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493602 

Lab File ID: 493602A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

doil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclonexane 5.0 u 

FORM I VOA 

11 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ACSGWLA7 
-20-21.5 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: ( low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Contract: 8260B 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493602 

Lab File ID: 493602A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (ul_ 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
==========;;===== ============================ -------- ============= --------

1. 60-29-7 ETHER 5.80 460 
2. 109-99-9 FURAN, TETRAHYDRO- 8.52 18 
3. BRANCHED ALKANE 14.87 29 
4. 873-94-9 CYCLOHEXANONE, 3,3,5-TRIMETH 14.98 9.8 
5. 
6 . 
7. 
8 . 
9 . 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJ 
NJ 
J 
NJ 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

ID: 0.32 (mm) 

ACSGWLA7-
20-21.5DL 

Method: 8260B 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493602 

Lab File ID: 493602DA59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 7.1 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 36 u 
74-87-3---------Chloromethane 36 u 
75-01-4---------Vinyl Chloride 36 u 
74-83-9---------Bromomethane 36 u 
75-00-3---------Chloroethane 230 D 
75-69-4---------Trichlorofluoromethane 36 u 
75-35-4---------1,1-Dichloroethene 36 u 
75-15-0---------Carbon disulfide 36 u 
76-13-1---------1,1,2-trichloro-1,2,2-tr~flu 36 u 
67-64-1---------Acetone 89 u 
75-09-2---------Methylene Chlor~de 36 u 
156-60-5--------trans-1,2-Dichloroethene 36 u 
1634-04-4-------Methyl-tert-butyl ether --- 36 u 
75-34-3---------1,1-Dichloroethane 36 u 
156-59-2--------cis-1,2-Dichloroethene 36 u 
78-93-3---------2-butanone 89 u 
67-66-3---------Chloroform 36 u 
71-55-6---------1,1,1-Trichloroethane 36 u 
56-23-5---------Carbon Tetrachloride 36 u 
71-43-2---------Benzene 1400 D 
107-06-2--------1,2-Dichloroethane 36 u 
79-01-6---------Trichloroethene 36 u 
78-87-5---------1,2-Dichloropropane 36 u 
75-27-4---------Bromodichloromethane 36 u 
10061-01-5------cis-1,3-Dichloropropene 36 u 
108-10-1--------4-Methyl-2-pentanone 89 u 
108-88-3--------Toluene 36 u 
10061-02-6------trans-1,3-Dichloropropene 36 u 
79-00-5---------1,1,2-Trichloroethane --- 36 u 
127-18-4--------Tetrachloroethene 36 u 
591-78-6--------2-hexanone 89 u 
124-48-1--------Dibromochloromethane 36 u 
106-93-4--------1,2-Dibromoethane 36 u 

FORM I VOA 

13 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Method: 

SAS No.: 

8260B 

SDG 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

ACSGWLA7-
20-21.5DL 

No.: 4936 

493602 

493602DA59 

11/09/04 

11/09/04 

Dilution Factor: 7.1 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (ul_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/L Q 

108-90-7--------Chlorobenzene 36 u 
100-41-4--------Ethylbenzene 36 u 
100-42-5--------Styrene 36 u 
75-25-2---------Bromoform 36 u 
98-82-8---------Isopropyl Benzene 36 u 
79-34-5---------1,1,2,2-Tetrachloroethane 36 u 
541-73-1--------1,3-Dichlorobenzene --- 36 u 
106-46-7--------1,4-Dichlorobenzene 36 u 
95-50-1---------1,2-Dichlorobenzene 36 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 36 u 
120-82-1--------1,2,4-Trichlorobenzene - 36 u 
1330-20-7-------Xylene (total) 36 u 
79-20-9---------Methyl acetate 36 u 
110-82-7--------Cyclohexane 36 u 
108-87-2--------Methylcyclonexane 36 u 

FORM I VOA 

14 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ACSGWLA7-
.20-.21.5DL 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No. : 4936 

Matrix: (soil/water) WATER Lab Sample ID: 49360.2 

Sample wt/vol: 5 

LOW 

(g/ml) ML Lab File ID: 493602DA59 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 7.1 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL 

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================= =====================~====== ======== ============== 

1. 60-.29-7 ETHER 5.80 730 
2 . 
3. 
4. 
5. 
6 . 
7. 
8 . 
9. 

10. 
11. 
1.2. 
13. 
14. 
15. 
16. 
17. 
18. 
19 . 
.20 . 
.21. 
.22 . 
.23 . 
.24 . 
.25 . 
.26 . 
.2 7 . 
.28 . 
.29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJD 

15 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

ID: 0. 32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 2.3 J 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 27 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-triflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether -- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 2.5 J 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichlorornethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochlorornethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

~ab Code: LIBRTY Case No.: 

Matrix: {soil/water) WATER 

3ample wt/vol: 

Level: {low/med) 

'Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA8-17-20 
Method: 8260B 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493601 

Lab File ID: 493601A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

3oil Extract Volume: (uL) ---- Soil Aliquot Volume: {uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene -- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLAB-17-20 
Contract: 8260B 

SAS No.: SDG No. : 4936 

Lab Sample ID: 493601 

Lab File ID: 493601A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (ur._ 

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================ ===~======================== ======== ============= 

1. 60-29-7 ETHER 5.80 550 
2 . 109-99-9 FURAN, TETRAHYDRO- 8.51 31 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 

===== 
NJ 
NJ 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

.Jab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

3ample wt/vol: 5 (g/ml) ML 

T-'evel: (low/med) LOW 

~ Moisture: not dec. 

3C Column: ZB624 ID: 0.32 (mrn) 

ACSGWLA-TB02 
Method: 8260B 

SAS No.: SDG No.: 4937 

Lab Sample ID: 493701 

Lab File ID: 493701A59 

Date Received: 11/09/04 

Date Analyzed: 11/17/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5. o·· u 
75-00-3---------Chloroethane 5.0 u 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-triflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 5.0 u 
156-60-5--------trans-1,2-Dichloroethene ____ 5.0 u 
1634-04-4-------Methyl-tert-butyl ether 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 5.0 u 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC ColuTTU1: ZB624 

5 

LOW 

(g/ml) ML 

ID: 0.32 (mm) 

ACSGWLA-TB02 
Method: 8260B 

SAS No.: SDG No.: 4937 

Lab Sample ID: 493701 

Lab File ID: 493701A59 

Date Received: 11/09/04 

Date Analyzed: 11/17/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

,ab Code: LIBRTY Case No.: 

~atrix: (soil/water) WATER 

..... ample wt/vol: 

~.evel: (low/med) 

~ Moisture: not dec. 

:c Column: ZB624 

5 

LOW 

(g/ml) ML 

ID: 0.32 (mm) 

ACSGWLA-TB02 
Contract: 8260B 

SAS No.: SDG No . : 4 9 3 7 

Lab Sample ID: 493701 

Lab File ID: 493701A59 

Date Received: 11/09/04 

Date Analyzed: 11/17/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: _______ (uL 

Number TICs found: 0 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================ =~=======================;== ======::== ============= 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
====== 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 ID: 0.32 (mm) 

Method: 

SAS No.: 

ACSGWLA9-6-10 
8260B 

SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101A59 

Date Received: 11/10/04 

Date Analyzed: 11/10/04 

Dilution Factor: 1.0 

Soil Extract Volume: ______________ (uL) Soil Aliquot Volume: (uL-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane so 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 13 
1634-04-4-------Methyl-tert-butyl ether ------ 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 3800 E 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene s.o u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 6.3 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 

10 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA9-6-10 
Method: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101A59 

Date Received: 11/10/04 

Date Analyzed: 11/10/04 

Dilution Factor: 1.0 

Soil Extract Volume: ______________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 

11 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA9-6-10 
Contract: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101A59 

Soil Extract Volume: ______ (uL) 

Date Received: 11/10/04 

Date Analyzed: 11/10/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (ul... 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ============================ ======== ============= 

1. 352-93-2 DIETHYL SULFIDE 9.62 9.5 
2. UNKNOWN 14.87 140 
3. 873-94-9 CYCLOHEXANONE, 3,3,5-TRIMETH 14.97 58 
4. LABORATORY ARTIFACT 16.62 5.3 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJ 
J 
NJ 
J 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA9-6-10DL 
Lab Name: COMPUCHEM Method: 8260B 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101D2A59 

Date Received: 11/10/04 

Date Analyzed: 11/11/04 

Dilution Factor: 500.0 

Soil Extract Volume: ________ (uL} Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 2500 u 
74-87-3---------Chloromethane 2500 u 
75-01-4---------Vinyl Chloride 2500 u 
74-83-9---------Bromomethane 2500 u 
75-00-3---------Chloroethane 2500 u 
75-69-4---------Trichlorofluoromethane 2500 u 
75-35-4---------1,1-Dichloroethene 2500 u 
75-15-0---------Carbon disulfide 2500 u 
76-13-1---------1,1,2-trichloro-1,2,2-triflu 2500 u 
67-64-1---------Acetone 6300 u 
75-09-2---------Methylene Chlor1de 2500 u 
156-60-5--------trans-1,2-Dichloroethene ____ 2500 u 
1634-04-4-------Methyl-tert-butyl ether 2500 u 
75-34-3---------1,1-Dichloroethane 2500 u 
156-59-2--------cis-1,2-Dichloroethene 2500 u 
78-93-3---------2-butanone 6300 u 
67-66-3---------Chloroform 2500 u 
71-55-6---------1,1,1-Trichloroethane 2500 u 
56-23-5---------Carbon Tetrachloride 2500 u 
71-43-2---------Benzene 80000 D 
107-06-2--------1,2-Dichloroethane 2500 u 
79-01-6---------Trichloroethene 2500 u 
78-87-5---------1,2-Dichloropropane 2500 u 
75-27-4---------Bromodichloromethane 2500 u 
10061-01-5------cis-1,3-Dichloropropene 2500 u 
108-10-1--------4-Methyl-2-pentanone 6300 u 
108-88-3--------Toluene 2500 u 
10061-02-6------trans-1,3-Dichloropropene 2500 u 
79-00-5---------1,1,2-Trichloroethane --- 2500 u 
127-18-4--------Tetrachloroethene 2500 u 
591-78-6--------2-hexanone 6300 u 
124-48-1--------Dibromochloromethane 2500 u 
106-93-4--------1,2-Dibromoethane 2500 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA9-6-10DL 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

Method: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101D2A59 

Date Received: 11/10/04 

Date Analyzed: 11/11/04 

Dilution Factor: 500.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (ut_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 2500 u 
100-41-4--------Ethylbenzene 2500 u 
100-42-5--------Styrene 2500 u 
75-25-2---------Bromoform 2500 u 
98-82-8---------Isopropyl Benzene 2500 u 
79-34-5---------1,1,2,2-Tetrachloroethane 2500 u 
541-73-1--------1,3-Dichlorobenzene --- 2500 u 
106-46-7--------1,4-Dichlorobenzene 2500 u 
95-50-1---------1,2-Dichlorobenzene 2500 u 
96-12-8---------1;2-Dibromo-3-Chloropropane 2500 u 
120-82-1--------1,2,4-Trichlorobenzene - 2500 u 
1330-20-7-------Xylene (total) 2500 u 
79-20-9---------Methyl acetate 2500 u 
110-82-7--------Cyclohexane 2500 u 
108-87-2--------Methylcyclohexane 2500 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA9-6-10DL 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Contract: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 495101D2A59 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: _____ (uL) 

Date Received: 11/10/04 

Date Analyzed: 11/11/04 

Dilution Factor: 500,0 

Soil Aliquot Volume: ____ (uL 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ====~======================= ======== ============== 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8 . 
9. 

10. 
11. 
12. 
13 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23 . 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
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CompuChem 
a Division of Liberty Analytical Corp. 
501 Madison Avenue Cary, NC 27513 

INORGM'lC CASE SUMMARY NARRATIVE 
SDG #4937 

PROTOCOL# SW-846 

The indicated Sample Delivery Group (SDG) consisting of one (I) water sample was received into the 
laboratory management system (LIMS) on November 9, 2004 intact and in good condition with Chains of 
Custody (COC) records in order. Sample ID's reported in this data package are noted by the receiving 
department on the COC if they differ from those listed by the samplers on the COC. 

The sample was analyzed for total manganese and iron using analytical methods delineated in SW-846 
(Third Edition)-Update III. 

SAMPLE IDs: 

Customer IDs and correlating laboratory IDs are listed on the cover page. 

INSTRUMENTAL QUALITY CONTROL: 

All calibration verification solutions (ICY & CCV), blanks (ICB, CCB), and interference check samples 
(ICSA & ICSAB) associated with this data were confllliled to be within SW-846 allowable limits. 

SAMPLE PREPARATION QUALITY CONTROL: 

The sample preparation procedure verifications (LCSW & PBW) were found to be within acceptable 
ranges and all field samples were prepared and analyzed within the contract specified holding times. 

MATRIX RELATED QUALITY CONTROL: 

No matrix quality control samples were prepared and analyze in this case. 

The laboratory manager or his designee, as verified by the following signature has authorized release of the 
data contained in this hard copy data package. 

Thomas R. Cole 
Data Reviewer II 
November 22, 2004 

4 



CompuChem 
a Division of Liberty Analytical Corp. 
501 Madison Avenue Cary, NC 27513 

DATA REPORTING QUALIFIERS FOR IN ORGANICS 

On Form I, under the column labeled "C" for concentration qualifier and "Q" for qualifier, each result is flagged with the specific data 
reporting qualifiers listed below, as appropriate. Up to five qualifiers may be reported on Form I for each analyte. 

The C (concentration) qualifiers used are: 

U: This flag indicates the analyte was analyzed for but not detected. This reported value was obtained from a reading that 
was less than the Instrument Detection limit (lDL). The IDL will be adjusted to reflect any dilution and, for soils, the 

percent moisture. 

B: This flag indicates the analyte was analyzed for and the reported value was obtained from a reading that was less than the 
Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument Detection Limit (IDL). 

The Q qualifiers used are: 

E: This flag indicates an estimated value. This flag is used: 

N: 

*· 

I. When the serial dilution (a five fold dilution for CLP and a five fold dilution for SW-846 method 60108} results arc 
not within I 0%. The analyte concentration must be sufficiently high (minimally a factor of SOX above the IDL in 
the original sample). 

This flag indicates the sample spike recovery is outside of control limits: 

This flag is used for duplicate analysis when the sample and the sample duplicate results arc not 
within control limits. 

The extensions: D, S, SD, L. A, added to the end of the client ID represent as follows: 
matrix duplicate D: 

S: 
SO: 
L: 
A: 

Method Codes: 
P: 
CV: 
CA: 

matrix spike 
matrix spike duplicate 
serial dilution 
post digestion spike 

ICPPI..ASMA 
MERCURY COLD VAPOR AA 
MIDI-DISTILI..A TION SPECTROPHOTOMETRIC 
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Lab Name: COMPUCHEM 

SW-846 METALS 
-I-

INORGANIC ANALYSES DATA SHEET 

Contract: 

Lab Code: LIBRTY Case No.: SAS No.: 

Matrix (soil/water) : WATER Lab Sample I:D: 
-------------------

Level (low/med): =L~OW~----- Date Received: 

' Solids: 0. 0 --------

EPA SAMPLE NO. 

ACSGWLA7-20-21.5 

SDG No.: 4937 

493702 

11/09/04 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration c Q Ml 
7439-89-6 Iron 15200 p I 
7439-96-5 !Manganese 169 1 I P I 

Color Before: COLORLESS Clarity Before: CLOUDY Texture: 

Color After: COLORLESS Clarity After: CLOUDY Artifacts: 

Comments: 

Form I - IN 



CompuChem __________________________________________________________ _ 

A Division of Liberty Analytical Corp. 
501 Madison Avenue Cary, NC 27513 

INORGANIC CASE SUMMARY NARRATIVE 
SDG #4938 

PROTOCOL #SW-846 

The indicated Sample Delivery Group (SDG) consisting of one (1) water samples was received into the 
laboratory management system (LIMS) on November 9, 2004 intact and in good condition with Chain of 
Custody in order. Sample ID's reported in this data package are noted by the receiving department on the 
COC if they differ from those listed by the samplers on the COC. 

The sample was analyzed for dissolved iron and manganese using analytical methods delineated in SW-
846 (Update Ill). 

SAMPLE IDs: 

The cover page contained in this package lists the client ID's and the associated CompuChem numbers 
which are part ofthis SDG. 

INSTRUMENTAL QUALITY CONTROL: 

All calibration verification solutions (ICY, CCV), blanks (ICB, CCB) and interference check samples 
(ICSA & ICSAB) associated with this data were confirmed to be within SW-846 allowable limits. 

SAMPLE PREPARATION QUALITY CONTROL: 

The sample preparation procedure verifications (LCSW & PBW) were found to be within acceptable 
ranges. All field samples were prepared and analyzed within the contract specified holding times. 

MATRIX RELATED QUALITY CONTROL: 

The sample matrix quality control was not requested on this SDG. An LCS was performed. 

Release of the data contained in this hard copy data package has been authorized by the laboratory 
manager or his designee, as verified by the following signature. 

Mary K. Powell 
Data Reviewer II 
November 20, 2004 

Note: This report is paginated for reference and accountability. 
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Lab Name: COMPUCHEM 

SW846METAL 
-I-

INORGANIC ANALYSES DATA SHEET 

Contract: 

Lab Coda: LIBRTY Case No.: SAS No.: 

Matrix (soil/water) : WATER Lab Sample m: -------------------
Level (low/mad) : LOW =""'------ Date Received: 

lis Solids: 0. 0 -------

EPA SAMPLE NO. 

SCAGWLA7-20-2l.S 

SDG No.: 4938 

493801 

11/9/04 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. I Analyte Concentration c Q Ml 
7439-89-6 jrron 9340 p I 
7439-96-5 jManganese 85.5 1 I P I 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: DISSOLVED 

Form I - IN 



~ CompuChem 
- a division of Liberty Analytical Corp. • • I J 

Wet Chemistry Notice 

'0 No. __ L-\+-~-l:-'--3"---''}~--- Case/SDG ___ 4_._~-P3~J=_....__ __ 

be C (cooceotratioo) qualifiers used in this report are: 

= The reported value was obtained from a reading that was less than the reporting limit but 
greater than or equal to the MDL 

The analytical result was less than the MDL. 

~· !. Q qualifiers used in this report are: 

"= Spiked sample recovery is not within control limits. 

Duplicate analysis not within control limits. 

\ Hce: 

:ompuChem's wet chemistry reporting policy is consistent with the current ·us EPA contract 
I• -oratory program (CLP) inorganic statement of work (SOW) ILM05.iriLM05.3 requirements. 

The SOW requires a set number of decimal places for the Fon:ns 3, 5, and 6. For this reason, 
r >re decimal places may be reported o~ these forms than were formd in the raw data 

The SOW requires the RPD and %R values to be rounded to the nearest whole number on the 
1 •nns 5, 6, and 7. 

Additional Comments: 

certify. that this data pac~age and these ~ results CQmply with the requirements of$LAC 
and. CompuChem's QA Program Wlless otherwise indicated. The laboratory manager or 
tlesignee has authorized the release of this data pacbge and any associated electronic 

·elive~bles, §_ri:.d ~lowing signature. -~c ...... I_~~;)..-.:Lf~-..:::.~_."\....;.· _____ _ 

:ignature 7T' (, ~ Dale 1 



tJSEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

ACSGWLA7-20-21.5 

Lab Name: COMPUCHEM Contract: NPL SITE 

Lab Code: CompuChe Case No.: CHEM OX NRAS No.: SDG No.: CHEM OX NP 

Matrix: (soil/water) WATER Lab Sample ID: ~4~9~3~7~0~2 ______________ _ 

Level: (low/med) =L~O~W ____ _ Date Received: ~1~1~/~0~9~/~2~0~0~4~----------

% Solids: ~0~.~0 ____ __ 

Concentration Units ( ug/L or mg/kg dry weight): mg/L 

CAS No. Analyte Concentration c Q M 

300.0-N03 Nitrate 0.0500 u 
300.0-N02 Nitrite 0.0500 u 
300.0-S04 Sulfate 151 
415.1-TOC TOC 17.5 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM IA-IN ILM05.2 
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CompuChem 
a division of Liberty Analytical Corporation 
501 Madison A venue 
Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SAMPLE IDENTIFICATIONS: 
ACSGWLA 7-20-21.5 

SDG NARRATIVE 
SDG 4937 

PROTOCOL: RSK-175 

The one water sample listed above was received intact, properly refrigerated, with proper documentation, in sealed 
shipping containers, on November 9, 2004. The sample was scheduled for the requested analyses of the RSK-175 fraction. 
Protocol RSK- 1 75 was used to prepare and analyze this sample, with the exceptions and/or additions requested by the 
client. This portion of the SDG narrative deals with the RSK-175 fraction only. All pertinent Quality Assurance notices are 
included in the narrative section and an pertinent Laboratory notices for SDG # 4937 are included in the sample data 
sections. 

RSK-175 
Analysis holding time requirements were met for this sample. 

The project analytes methane and ethane were detected above the Quantitation Limit (QL) in this sample. 

In the undiluted analysis of this sample, the on-colwnn amount of methane and ethane exceeded the instrument's 
calibration limits. The sample was reanalyzed at a lOOx dilution to bring the on-colwnn amount into calibration range. We 
have reported both analyses of this sample. 

Manual quantitations were performed on one or more of the process files associated with this SDG. The reasons 
have been coded with explanations provided in the notice included in the narrative section of the SDG. 

All QC criteria were met for all initial and continuing calibration standards associated to this SDG. 

The associated method blank met an quality control criteria. The method blank contained levels of methane, 
ethane, and ethene within acceptance limits. 

There is no associated duplicate matrix spikes for this SDG. 

The associated Laboratory Control Sample (LCS) prepared and analyzed along with these samples met all accuracy 
criteria. 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package and 
in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or his/her designee, as 
verified by the following signature. 

Elsie S. Byrd 
Senior Scientist I 
November 22, 2004 
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DATA REPORTING QUALIFIERS (continued) 

C : This flag applies to GC or HPLC results where the identification has been confmned by GC/MS. 
If GCIMS confirmation was attempted but was unsuccessful, this flag is not applied; a 
laboratory-defined flag is used instead (see the X!YfZ qualifier.) 

B : This flag is used when the analyte is found in the associated blank as well as in the sample. It 
indicates probable blank contamination and warns the data user to take appropriate action. This 
flag is used for a TIC as well as for a positively identified target compound. The combination of 
flags BU or UB is not an allowable policy. Blank contaminants are flagged B only when they are 
detected in the sample. 

E: This flag identifies .compounds whose concentrations exceed the upper level of the calibration 
range of the instrument for that specific analysis. If one or more compounds have a response 
greater than the upper level of the calibration range, the sample or extract will be diluted and 
reanalyzed. All such compounds with a response greater than the upper level of the calibration 
range will have the concentration flagged with an E on Form I for the original analysis. 

D: If a sample or extract is reanalyzed at a higher dilution factor, for example when the 
concentration of an analyte exceeds the upper calibration range, the DL suffix is appended to the 
sample number on Form I for the more diluted sample, and all reported concentrations on that 
Form I are flagged with the D flag. This flag alerts data users that any discrepancies between the 
reported concentrations may be due to dilution of the sample or extract. 

NOTE 1: The D flag is not applied to compounds which are not detected in the sample analysis i.e. 
compounds reported with the CRQL {or Reporting Limit) and the U flag. 

NOTE 2: Separate Form Is are used for reporting the original analysis (Client Sample No. XXXXX) and 
the more diluted sample analysis (Client Sample No. XXXXXDL) i.e. the results from both 
analyses are not combined on a single Form I. 

A : This flag indicates that a TIC is a suspected aldol-condensation product. 

XNfl: Other specific flags may be required to properly define the results. If used, the flags will be fully 
described in the SDG Narrative. The laboratory-defined flags are limited to X, Y and Z 

Revision 8 (9- J 8-02) 7 



CompuChem 
a division of Liberty Analytical Corporation 

DATA REPORTING QUALIFIERS 

On the Fonn I, under the column labeled "Q" for qualifier, each result is flagged with the specific data 
reporting qualifiers listed below, as appropriate. Up to five qualifiers may be reported on Fonn I for each 
compound. The qualifiers used are: 

U : This flag indicates the compound was analyzed for but not detected. The Contract Required 
Quantitation Limit (CRQL), or reponing limit, will be adjusted to reflect any dilution and, for 
soils, the percent moisture. 

J : This flag indicates an estimated value. The flag is used as detailed below: 

1. When estimating a concentration for tentatively identified compounds (TICs) where a 
response factor of 1.0 is assumed for the TIC analyte, 

2. When the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile GC!MS identification criteria, and the result is less than the 
CRQL (or Reporting Limit) but greater than zero, and 

3. When the retention time data indicate the presence of a compound that meets the 
pesticide/Arocior or other GC or HPLC identification criteria, and the result is less than the 
CRQL (or Reporting Limit) but greater than zero. For example, if the CRQL (or Reporting 
Limit) is 10 J.l.g/L, but a concentration of 3 J.l.g/L is calculated, it is reported as 3J. 

N: This flag indicates presumptive evidence of a compound. This flag is only used for TICs, where 
the identification is based on a mass spectral library search. For generic characterization of a TIC 
such as 'chlorinated hydrocarbon', theN flag is not used. 

P: In the EPA's Contract Laboratory Program (CLP), this flag is used for a pesticide/Aroclor target 
analyte, when there is greater than 25% difference for detected concentrations between the two 
GC columns. The lower of the two values is reported on Fonn I and flagged with a P. 
For SW -846 GC and HPLC analyses, when the Relative Percent Difference (RPD) is greater than 
40% and there is no evidence of chromatographic anomalies or interferences, then the higher of 
the two values is reported and flagged with a P. When the RPD is equal to or less than 40%, our 
policy is to also report the higher of the two values, although the choice could be a project 
specific issue. For certain HPLC analyses, if one of the HPLC columns displays co-elution of 
target analytes, all results are reported from a primary column displaying no co-elution. Results 
are still flagged with a P if the RPD between columns is greater than 40%. 
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1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

0.500 (g/mL) ML 

decanted: (Y /N) 

Extraction: (SepF/Cont/Sonc) OTHER 

ACSGWLA7 
-20-21.5 

Contract: RSK-175 

SAS No.: SDG No.: 4937 

Lab Sample ID: 493702 

Lab File ID: 

Concentrated Extract Volume: (uL) 

Date Received: 11/09/04 

Date Extracted:11/18/04 

Date Analyzed: 11/18/04 

Dilution Factor: 1.0 
----

Injection Volume: ____ (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

74-82-8---------Methane 
74-84-0---------Ethane 
74-85-1---------Ethene 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

\ 

1400 
110 
0.8 

Q 

BE 
BE 
BJ 

FORM I PEST 
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1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

:..ab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

3ample wt/vol: 

% Moisture: 

0.500 (g/mL) ML 

decanted: (Y/N) 

~xtraction: (SepF/Cont/Sonc} OTHER 

ACSGWLA7-
20-21.5DL 

Contract: RSK-175 

SAS No.: SDG No.: 4937 

Lab Sample ID: 493702 

Lab File ID: 

:oncentrated Extract Volume: ________ (uL} 

Date Received: 11/09/04 

Date Extracted:11/18/04 

Date Analyzed: 11/18/04 

Dilution Factor: 100.0 Injection Volume: (uL} ------
3PC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

74-82-8---------Methane 
74-84-0---------Ethane 
74-85-1---------Ethene 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1000 
23 

150 

Q 

DB 
DBJ 
u 

FORM I PEST 
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LDC Report# 12856A1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: ACS-89 

Collection Date: November 3, 2004 

LDC Report Date: December 9, 2004 

Matrix: Water 

Parameters: Volatiles 

Validation Level: EPA Level Ill 

Laboratory: CompuChem 

Sample Delivery Group (SDG): 4814 

Sample Identification 

ACS-GW-LA-TB01 

V:\LOGIN\MWH\ACS\ 12856A 1.MW3 1 



Introduction 

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82608 for 
Volatiles. 

The review follows the Remedial Design/Remedial Action PAP - Lead Project Quality 
Assurance Project Plan (November 2001, Rev. 0) and a modified outline of the USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review 
(October 1999) as there are no current guidelines for the method stated above. 

A table summarizing all data qualification is provided at the end of this report. Flags 
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

8 Compound or analyte was positively detected in a sample and in an associated 
blank. 

UB Compound or analyte is not detected at or above the indicated concentration due 
to blank contamination. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\MWH\ACS\ 12856A 1.MW3 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for 
selected compounds. 

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) was greater than or equal to 0.990 . 

Average relative response factors (RRF) for all system performance check compounds 
(SPCCs) were within method criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% with the 
following exceptions: 

Date Compound %0 Associated Samples Flag ~ 

r' V' 

11/16/04 Bromomethane 39.47 All samples in SDG 4814 J (all detects) A 
UJ (all non-detects) 

Acetone 35.75 J (all detects) 
UJ (all non-detects) 

All of the continuing calibration RRF values for all system performance check compounds 
(SPCCs) were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions: 

V:\LOGIN\MWH\ACS\ 12856A 1.MW3 3 



Analyala Compound 
Method Blank ID Date TIC (RT In mlnutea) Concentration Associated Samples 

VBLKPD 11/16/04 Laboratory artifact (16.63) 6.7 ug/L ACS-GW-LA-T801 

Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater {>10X 
for common contaminants, >5X for other contaminants) than the concentrations found 
in the associated method blanks. 

Sample ACS-GW-lA-TB01 was identified as a trip blank. No volatile contaminants were 
found in this blank. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions: 

Sample Surrogate %R (Limb) Compound Flag A or P 

ACS-GW-LA-T801 1 ,2-Dichloroethane-d4 124 (B0-120) All TCL compounds J (all detects) p 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

V:\LOGIN\MWH\ACS\ 12856A 1.MW3 4 



XII. Compound Quantitation and CRQLs 

Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 

XV. Overall Assessment of Data 

Data flags have been summarized at the end of the report. 

XVI. Field Duplicates 

No field duplicates were identified in this SDG. 

V:\LOGIN\MWH\ACS\12856A1.MW3 5 



ACS-89 
Volatiles- Data Qualification Summary - SDG 4814 

SDG Sample Compound Flag A or P Reason 

4814 ACS-GW-LA-TB01 Bromo methane J (all detects) A Con1inuing calibration 
UJ (all non-detects) (%0) 

Acetone J (all detects) 
UJ (all non-detects) 

4814 ACS-GW-LA-TB01 All TCL compounds J (all detects) p Surrogate recovery (%R) 

ACS-89 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 4814 

No Sample Data Qualified in this SDG 

ACS-89 
Volatiles- Field Blank Data Qualification Summary- SDG 4814 

No Sample Data Qualified in this SDG 

V:\LOGIN\MWH\ACS\ 12856A 1.MW3 6 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

~ab Code: LIBRTY Case No.: 

~atrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

3C Column: ZB624 ID: 0.32 (mm) 

ACSGW-LA-TB01 
Method: 82608 

SAS No.: SDG No . : 4 814 

Lab Sample ID: 481411 

Lab File ID: 481411A59 

Date Received: 11/04/04 

Date Analyzed: 11/16/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u w.:r 
75-00-3---------Chloroethane 5.0 u 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-triflu 5.0 u 
67-64-1---------Acetone 13 u us 
75-09-2---------Methylene Chloride 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether --- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 5.0 u 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 ID: 0.32 (mm) 

ACSGW-LA-TB01 
Method: 82608 

SAS No.: SDG No.: 4814 

Lab Sample ID: 481411 

Lab File ID: 481411A59 

Date Received: 11/04/04 

Date Analyzed: 11/16/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL'" 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

~ab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

~atrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

3C Column: ZB624 

5 

LOW 

(g/ml} ML 

ID: 0.32 (mm) 

ACSGW-LA-TBOl 
Contract: 82608 

SAS No.: SDG No.: 4814 

Lab Sample ID: 481411 

Lab File ID: 481411A59 

Date Received: 11/04/04 

Date Analyzed: 11/16/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ________ ( uL 

Number TICs found: 1 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================= ============================ ======== ============= 

1. UNKN'OWN 8.00 10 
2. 
3 . 
4 . 
5. 
6. 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
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LDC #: 12856A 1 

SDG #: 4814 
Laboratory: CompuChem 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date l;(f0 j 
Page:_,Lof 

Reviewer:~ _ 
2nd Reviewer:--1-F-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in 
attached validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

llalidatico A[ea I I Ccmmeols 

Technical holding times ~ Sampling dates: u/--;/ol.-/ 
GCIMS Instrument performance check A I f 

Initial calibration /). "/o ~'>V_ ( z. Lo. ~OJ 0 
:_yJ \ 

Continuing calibration 

Blanks ~v.) 

Surrogate spikes 5W 

Matrix spike/Matrix spike duplicates w QV c:_.... ..o\L 
Laboratory control samples A L-£!..-~ 

\1 

Regional Quality Assurance and Quality Control N 

Internal standards 

TarB_et com_pound identification 

Com_I>_ound _quantitation/CROLs 

Tentatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

1A 
N 

N 

N 

N 

A. 
tJ 

tJP r~ = I 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples: 

- ..J'0 \...¥-~ 1 ACS-GW-LA-TB01 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

12856A1W.wpd 

I 

~y~ ~Kfo~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA (EPA SW 846 Method 82608) 

-A. Chloromethane• S. Trlchloroethene KK. Trlchloroftuoromethane CCC. tert-8ut~~ uuu. 1,2-Dichlorotetrail~lhane 
B. Bromomethane T. Dlbromochloromethane ll. Methyl-tart-butyl ether - ODD. 1,2,4-Trlmethylbenzene _vw. 4-Ethyltoluene --C. VInyl choride .. U. 1,1,2· Trichloroethane MM. 1,2-Dibromo-3-chlorOpropaoa - EEE. ~utylbenzene WWW. Ethanol 

-D. Chloroethane V. Benzene NN. Methyl ethyl ketone FFF. 1,3-0ichlorobetizene - -,ocx, "01-lsoprOJ!yr ether 
E. Methylene chloride W. trans-1,3-Dichloropropene 00. 2,2-0ichloropropane GGG. p-lsopropylloluene. YYY. tart-Butanol 
F. Acetone X. Bromoform* PP. Bromochloromethane HHH. 1,4-Dichlorobenzene Z:Z:Z.. tart-Butyl alcohol 
G. Carbon disulfide Y, .t-Methyl-2-panfanone aa. 1, 1..[)1c:hb opropene Ill. n-Butylbanzene AAAA. Ethyl tart-butyl ether 
H. 1,1-0ichloroethene .. Z. 2-Hexanone RR Dlbromomathane JJJ. 1,2-0ichlorobenzen 8888. tart-Amyl methyl ether 
I. 1,1-Dk:hloroethane• AA. Tetrachloroethane SS. 1,3-Dichloropropaue . KKK. 1,2,4-Trlchlorobenzane CCCC.1..Chlorohexane I 

1 J. 1,2-0ichloroethene, total 88. 1,1,2,2-Tetrachloroethan* TT. 1,2-Dibromoethane UL Hexachlorobutadlene DODD. I!IClpi'Opylalcohol 
K. Chloroform .. CC. Toluene .. UU. 1,1,1,2· Tetrachloi'Oflthane MMM. Naphthalene EEEE. AcelonHrlle 

-L. 1,2-Dichloroethane DO. Chlorobenzene• w. llopropylbenzan NNN. 1,2,3-Trlchlorobenzene FFFF.Acroleln -
M. 2-Butanone EE. Ethylbenzene** WW.B~ 000. 1,3,5-Trlchlorobenzane GGGG.~rtle 
N. 1, 1,1· Trichloroethane FF. Styrene XX. 1,2,3-Trlchloropropane PPP. bans-1,2-Dichloroethene HHHH. 1,4-Dioxane 
0. Carbon tetrachloride GG. Xylenes, lola! YY.~ aaa. cls-1,2-Dichloloetheue 1111. Isobutyl alcohol 
P. Bromodlchloromelhane HH. Vinyl acetate zz. 2.Chlorotoluene RRR. m,p-Xylenes JJJJ. Methacrytonltrlle 
a. 1,2-Dichloropropane .. II. 2-Chloroethylvlnyl ether MA 1,3,5-Trtmethylbenzane SSS. o-Xylene KKKK. Proplonftrle 
R. ds-1,3-Dichl JJ. Dlchlorodlfluoromathane BBB. 4-Chlorotoluene TTT. 1 1 2· Trlchloro-1 2 2-lrtfluoroethan LLLL -

* = System performance check compounds (SPCC) for RRF ; ** = Calibration check compounds (CCC) for %RSD. 

COMPNDL.wpd 



LDC #: /2--0 .>?eA- I 
SDG #: ¥<l/ 'j 

METHOD: GC/MS VOA (EPA SW 846 Method 8260) 

- -- ----
, ;(- n.-NIA 
-vtN N/A -- -

tl Date · Standard 10 Compound 

nl!t,lo4 G,C:,OY. \\\"A~~ ·p, 
I I r 

. . 

VAUDATION FINDINGS WORKSHEET 
Continuing Calibration 

Rnclng %0 . . . Finding ARF 
(Umlt <25.0%) (Uml:. >0.05) Anoclated Samp1ea 

"?,~, ~-r7 "A\\ -t B \-~ 
1,~.1~ .J 

.. 
. . 

- I 

'- -

Page: /of / 
Reviewer;--ff 

2nd Reviewer:. __ ? __ 

Oua1mcaUona 

J/t-1..J/A 
' ~ 



~I 
SDG # :-----!f.-..!2.f 
............. #: ~LII lOt\ ~011 - ~ wr -- :sH __ _ 

Blanks 
Pa~ __j_f• / 

Reviewer: rJ 
2nd Reviewer: 

1 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
.se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y N N 'A Was a method blank associated with every sample in this SDG? 
y.:::~t::....j:...:N:J..:..A.!... Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 
~~~N~A:!.... Was the~j c~mt~mination in the method blanks? If yes, please see the qualifications below. 

'--'"IRU.II\ analysts date: \\ ~ I 0 '1 
----- ... - - - ---·-·-- --·. ·r-·--· . '- , 

Compound I Blank 10 I Sample Identification -=ww ..Je L¥-f ~ 
lc, ·1 {tL,.f.,j' IJVJ""'Y'"'~rlde 

I~· 
/ 

CRQL 

TICs: 

Haxamethyl-cyclotrlslloxane 

Octamethyl-cyclotetraslloxana 

All results ware qualified using the criteria stated below except those circled. 

Note: Common con1amlnants such as Methylene chloride. Acetone, 2-Butanone, Carbon disulfide and TICs that W&fe detected in samples within ten times the associtlted method blank concentration were 
qualified as not detected. •u•. Other con1amlnants within five times the method blank concentration were also qualified as not detected, •u•. 

BLANKS.1SB 



LDC #: J ~ '(JQ,4/ 
SDG#: ~~tJI 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~~ .. 
~ N N/A "./ 

# Date SamPle ID 

\ 

I I I 

I I I 

I I I 

I I I 

I I I 
SMC1 (TOL) = Toluene-dB 
SMC2 (BFB) = Bromofluorobenzene 
SMC3 (DCE) = 1 ,2-Dichloroethane-d4 
SMC4 (DFM) = Dibromofluoromethane 

~'JR.1SP 
I 

I 

I 

I 

I 

I 
QC Limits (Soil) 

81-117 
74-121 
80-120 
80-120 

VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

Surroqate %Recoverv CUmlts) 

pc~ \>If < ~o- \Wl 

. I 

I 

I 

I 

I 

I 
QC Limits (Water) 

88-110 
86-115 
80-120 
86-118 

l l 

( ) 

( ) 

( ) 

( ) 

( ) 

( 

: I 
( 

{ 

( 

: I 
( 

( 

( 

~ I ( 

~ 
( 

: I 
( 

{ 

( 

: I 
( 

! 

Page:_l_of~ 
Reviewer: 17 

2nd Reviewer: __ ! __ _ 

Qualifications 

Jqe-f.t ~t- /P 
I 

I 

I 

I 

I 

I 



LDC Report# 1285681 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: ACS-89 

Collection Date: November 3, 2004 

LDC Report Date: December 8, 2004 

Matrix: Water 

Parameters: Volatiles 

Validation Level: EPA Level Ill 

Laboratory: CompuChem 

Sample Delivery Group (SDG): 4879 

Sample Identification 

ACS-GW-LA5-18-22 
ACS-GW-LA6-18-22 
ACS-GW-LA6-18-22DL 

V:\LOGIN\MWH\ACS\ 12856B1.MW3 1 



Introduction 

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82609 for 
Volatiles. 

The review follows the Remedial Design/Remedial Action PRP - Lead Project Quality 
Assurance Project Plan (November 2001, Rev. 0) and a modified outline of the USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review 
(October 1999) as there are no current guidelines for the method stated above. 

A table summarizing all data qualification is provided at the end of this report. Flags 
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

B Compound or analyte was positively detected in a sample and in an associated 
blank. 

UB Compound or analyte is not detected at or above the indicated concentration due 
to blank contamination. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\MWH\ACS\1285681.MW3 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for 
selected compounds. 

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (~) was greater than or equal to 0.990 . 

Average relative response factors (RRF) for all system performance check compounds 
(SPCCs) were within method criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% with the 
following exceptions: 

Date Compound %0 Associated Samples Flag A or P 

11/4/04 Bromomethane 25.38 ACS-GW-LA5-18-22 J (all detects) A 
Chloroethane 36.82 ACS-GW-LA6-18-22 UJ (all non-detects) 
1 ,2-Dichloroethane 27.97 VBLKKP 
Bromoform 29.73 

11/5/04 Bromo methane 29.68 ACS-GW-LA6-18-22DL J (all detects) A 
Chloroethane 31.85 VBLKLG UJ (all non-detects) 
Trichlorofluoromethane 34.76 
1,1, 1-Trichloroethane 25.21 

Carbon tetrachloride 26.86 
1 ,2-Dichloroethane 28.39 

All of the continuing calibration RRF values for all system performance check compounds 
(SPCCs) were within method criteria. 

V:\LOGIN\MWH\ACS\ 12856B1.MW3 3 



V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions: 

Analysis Compound 
Method Blank 10 Date TIC (RT in minutes) Concentration Associated Samplea 

VBLKLG 11/5/04 Methylene chloride 1.0 ug/L ACS-GW-LA6-18-22DL 

Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater (> 1 OX 
for common contaminants, >5X for other contaminants) than the concentrations found 
in the associated method blanks with the following exceptions: 

Compound Reported Modified Final 
Sample TIC (RT In minutes) Concentration Concentration 

ACS-GW-LA6-18-22DL (3.3x) Methylene chloride 13 ug/L 17UB ug/L 

Samples ACS-GW-LA TB02 (from SDG 4937) and ACS-GW-LA TB01 (from SDG 4814) 
were identified as trip blanks. No volatile contaminants were found in these blanks. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within OC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable with the following exceptions: 

Sample Compound Finding Criteria Flag A or P 

All samples in SDG All TCL compounds No MS;MSD associated MS/MSD required. None p 

4879 with these samples. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

V:\LOGIN\MWH\ACS\ 1285681.MW3 4 



X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation and CROLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 

Sample Compound Finding Criteria Flag A or P 

ACS-GW-LA6·18·22 Chloroethan~ Sample result exceeded R~portedresultsho~d J (all detects) A 
calibration range. be within calibration 

range. 

Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 

XV. Overall Assessment of Data 

Data flags have been summarized at the end of the report. 

XVI. Field Duplicates 

Samples ACS-GW-LA3-16-19 and ACS-GW-LA-DUP01 (from SDG 4922) were identified 
as field duplicates. No volatiles were detected in any of the samples with the following 
exceptions: 

Concentration (ug/l) 

Compound ACS-GW-LA3·16·19 I ACS-GW-LA·DUP01 RPD 

I Chlowoth•"• 

I 

13 

I 

14 

I 

7 

I 52 53 2 Benzene 

V:\LOGIN\MWH\ACS\ 1285681 .MW3 5 



ACS-89 
Volatiles - Data Qualification Summary- SDG 4879 

I SDG I Sample I Compound I Flag I A or P I Reason I 
4879 ACS-GW-LAS-18-22 8romomethane J (all detects) A Continuing calibration 

ACS-GW-LA6-18-22 Chloroethane UJ (all non-detects) (%0) 
1 .2-0ichloroethane 
Bromoform 

4879 ACS-GW-LA6-18-220L 8romomethane J (all detects) A Continuing calibration 
Chloroethane UJ (all non-detects) (%0) 
Trichlorofluoromethane 
1,1, 1-Trichloroethane 
Carbon tetrachloride 
1 ,2-0ichloroethane 

4879 ACS-GW-LAS-18-22 All TCL compounds None p Matrix spike/Matrix spike 
ACS-GW-LA6-18-22 duplicates 
ACS-GW-LA6-18-220L 

4879 ACS-GW-LA6-18-22 Chloroethane J (all detects) A Compound quantitation 
and CRQLs 

ACS-89 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 4879 

I Compound Modified Final 
SDG Sample TIC (RT In minutes) Concentration A or P 

4879 I ACS-GW-LA6-18-220L (3.3x) Methylene chloride 17U8 ug/L A 

ACS-89 
Volatiles - Field Blank Data Qualification Summary- SDG 4879 

No Sample Data Qualified in this SDG 
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FORM 1 CLIENT SA~PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

ID: 0.32 (mm) 

ACSGWLA5-18-22 
Method: 8260B 

SAS No.: SDG No . : 4 8 7 9 

Lab Sample ID: 487901 

Lab File ID: 487901A59 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: (uL 

CAS NO. 

75-71-8-------
74-87-3-------
75-01-4-------
74-83-9-------
75-00-3-------
75-69-4-------
75-35-4-------
75-15-0-------
76-13-1-------
67-64-1-------
75-09-2-------
156-60-5------
1634-04-4-----
75-34-3-------
156-59-2------
78-93-3-------
67-66-3-------
71-55-6-------
56-23-5-------
71-43-2-------
107-06-2------
79-01-6-------
78-87-5-------
75-27-4-------
10061-01-5----
108-10-1------
108-88-3------
10061-02-6----
79-00-5-------
127-18-4------
591-78-6------
124-48-1------
106-93-4------

CONCENTRATION UNITS: 
COMPOUND (ug/L or ug/Kg) UG/L Q 

--Dichlorodifluoromethane 5.0 u 
--Chloromethane 5.0 u 
--Vinyl Chloride 5.0 u 

~ --Bromomethane 5.0 u 
--Chloroethane 5.0 u us 
--Trichlorofluoromethane 5.0 u 
--1,1-Dichloroethene 5.0 u 
--Carbon disulfide 5.0 u 
--1,1,2-trichloro-1,2,2-trlflu 5.0 u 
--Acetone 13 u 
--Methylene Chlor1de 5.0 u 
--trans-1,2-Dichloroethene 5.0 u 
--Methyl-tert-butyl ether -- 5.0 u 
--1,1-Dichloroethane 5.0 u 
--cis-1,2-Dichloroethene 5.0 u 
--2-butanone 13 u 
--Chloroform 5.0 u 
--1,1,1-Trichloroethane 5.0 u 
--Carbon Tetrachloride 5.0 u 
--Benzene 7.7 
--1,2-Dichloroethane 5.0 u UJ 
--Trichloroethene 5.0 u 
--1,2-Dichloropropane 5.0 u 
--Bromodichloromethane 5.0 u 
--cis-1,3-Dichloropropene 5.0 u 
--4-Methyl-2-pentanone 13 u 
--Toluene 5.0 u 
--trans-1,3-Dichloropropene 5.0 u 
--1,1,2-Trichloroethane --- 5.0 u 
--Tetrachloroethene 5.0 u 
--2-hexanone 13 u 
--Dibromochloromethane 5.0 u 
--1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA5-18-22 
Method: 8260B 

SAS No.: SDG No . : 4 8 7 9 

Lab Sample ID: 487901 

Lab File ID: 487901A59 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: {u~ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u U.T 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene -- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA5-18-22 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Contract: 8260B 

SAS No.: SDG No.: 4879 

Lab Sample ID: 487901 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 487901A59 

Level: (low/med) 

%Moisture: not dec. 

sc Column: ZB624 

LOW 

I D : 0 . 3 2 ( mm) 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: Soil Extract Volume: ________ (uL) -----

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
=============~== ============================== ===-======== ============== 

1. 60-29-7 ETHER 5.86 1500 
2. UNKNOWN 8.06 5.8 
3. 141-78-6 ETHYL ACETATE 8.28 7.2 
4. 109-99-9 FURAN, TETRAHYDRO- 8.57 67 
5. 
6 . --7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
====== 
NJ 
J 
NJ 
NJ 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: ( low/med) 

%Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

ID: 0.32 (mm) 

ACSGWLA6-18-22 
Method: 8260B 

SAS No.: SDG No.: 4879 

Lab Sample ID: 487902 

Lab File ID: 487902A59 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: (u:b-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u J;~S 
75-00-3---------Chloroethane 470 E J 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 10 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether -- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 5.0 u 
107-06-2--------1,2-Dichloroethane 5.0 u lAJ 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORG~~ICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA6-18-22 
Method: 8260B 

SAS No.: SDG No.: 4879 

Lab Sample ID: 487902 

Lab File ID: 487902A59 

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u tA.r 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene -- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

··~ 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA6-18-22 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No. : 4 879 

Matrix: (soil/water) WATER Lab Sample ID: 487902 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 487902A59 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) 
----

Date Received: 11/04/04 

Date Analyzed: 11/04/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ----

Number TICs found: 5 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
===~=====~====== ====================~~====== ======== ============== 

1. 60-29-7 ETHER 5.86 1200 
2. UNKNOWN 8.06 6.4 
3. UNKNOWN 8.28 5.6 
4. 109-99-9 FURAN, TETRAHYDRO- 8.57 65 
5. 0-00-0 2-PHENYL-1,2-BIS(TRIMETHYLSI 16.68 8.7 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJ 
J 
J 
NJ 
NJ 

(uL 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

ID: 0.32 (mm) 

ACSGWLA6 
-18-22DL 

Method: 826GB 

SAS No.: SDG No . : 4 8 7 9 

Lab Sample ID: 487902 

Lab File ID: 487902DA59 

Date Received: 11/04/04 

Date Analyzed: 11/05/04 

Dilution Factor: 3.3 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-c---------Dichlorodifluoromethane 17 u 
74-87-3---------Chloromethane 17 u 
75-01-4---------Vinyl Chloride 17 u 
74-83-9---------Bromomethane 17 u /,A.J 
75-00-3---------Chloroethane 400 D ..r 
75-69-4---------Trichlorofluoromethane 17 u ~s 
75-35-4---------1,1-Dichloroethene 17 u 
75-15-0---------Carbon disulfide 17 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 17 u 
67-64-1---------Acetone 42 u 
75-09-2---------Methylene Ch1or1de 13 DJB 17 
156-60-5--------trans-1,2-Dichloroethene 17 u 
1634-04-4-------Methyl-tert-butyl ether -- 17 u 
75-34-3---------1,1-Dichloroethane 17 u 
156-59-2--------cis-1,2-Dichloroethene 17 u 
78-93-3---------2-butanone 42 u 
67-66-3---------Chloroform 17 u 
71-55-6---------1,1,1-Trichloroethane 17 u t:f 56-23-5---------Carbon Tetrachloride 17 u 
71-43-2---------Benzene 17 u 
107-06-2--------1,2-Dichloroethane 17 uur 
79-01-6---------Trichloroethene 17 u 
78-87-5---------1,2-Dichloropropane 17 u 
75-27-4---------Bromodichloromethane 17 u 
10061-01-5------cis-1,3-Dichloropropene 17 u 
108-10-1--------4-Methyl-2-pentanone 42 u 
108-88-3--------Toluene 17 u 
10061-02-6------trans-1,3-Dichloropropene 17 u 
79-00-5---------1,1,2-Trichloroethane -- 17 u 
127-18-4--------Tetrachloroethene 17 u 
591-78-6--------2-hexanone 42 u 
124-48-1--------Dibromochloromethane 17 u 
106-93-4--------1,2-Dibromoethane 17 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA6 
-18-22DL 

Method: 8260B 

SAS No.: SDG No.: 4879 

Lab Sample ID: 487902 

Lab File ID: 487902DA59 

Date Received: 11/04/04 

Date Analyzed: 11/05/04 

Dilution Factor: 3.3 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (u_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 17 u 
100-41-4--------Ethylbenzene 17 u 
100-42-5--------Styrene 17 u 
75-25-2---------Bromoform 17 u 
98-82-8---------Isopropyl Benzene 17 u 
79-34-5---------1,1,2,2-Tetrachloroethane 17 u 
541-73-1--------1,3-Dichlorobenzene -- 17 u 
106-46-7--------1,4-Dichlorobenzene 17 u 
95-50-1---------1,2-Dichlorobenzene 17 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 17 u 
120-82-1--------1,2,4-Trichlorobenzene - 17 u 
1330-20-7-------Xylene (total) 17 u 
79-20-9---------Methyl acetate 17 u 
110-82-7--------Cyclohexane 17 u 
108-87-2--------Methylcyclohexane 17 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ACSGWLA6 
-18-22DL 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No. : 4 8 7 9 

~atrix: (soil/water) WATER Lab Sample ID: 487902 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 487902DA59 

Level: ( low/med) LOW 

%Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) 

Date Received: 11/04/04 

Date Analyzed: 11/05/04 

Dilution Factor: 3.3 

Soil Aliquot Volume: ---- ----

Number TICs found: 5 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUJ.,mER COMPOUND NAME RT EST. CONC. 
=================== ===~======~==========~====== ========= ============== 

1 . 60-29-7 ETHER 5.84 2100 
2. 109-99-9 FURAN, TETRAHYDRO- 8.55 70 
3. LABORATORY ARTIFACT 13.24 23 
4. LABORATORY ARTIFACT 14.88 18 
5. LABORATORY ARTIFACT 16.66 17 
6. 
7. 
8. 
9. 

10. 
11. 
12. -13. 
14. . 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJD 
NJD 
JD 
JD 
JD 

(uL 
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L DC #:_1:...::2=8=56=8=-1-'-------
SDG #:_4.!..!:8:..!.7:=...9 ___ _ 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Date: I :2-/~ /<Jif 
Page:_/ at_!_ 

Laboratory: CompuChem Reviewer: F? 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 
2nd Reviewer:+ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in 
attached validation findings worksheets. 

I I ~alidaticD Au:!a I I CcmmeDts 

I. Technical holding l1mes D. Samplin_g dates: nJ ;) oy 
~ 

I I 
II. GC/MS Instrument pertormance check 

Ill. Initial calibration A 'fo ~C?P <'1. 10."\"'10 <;;.i?L.C- ~ ~ r 0¥"1 \ '-\ 

~vJ 1 
<j 

IV. Continuing calibration 

V. Blanks .5vJ 
VI. Surrogate spikes A 
VII. Matrix spike/Matnx spike duplicates tJ t" o-N I r 

I 

VIII. Laboratory control samples A \.C..? 

IX. Regional Quality Assurance and Quality Control N 

X. Internal standards p. 
XI. Target compound identificalion N 

XII. Compound quantitationtCRQLs sW 
XIII. Tentatively identif,ed compounds (TICs) N 

XIV. System pertormance N 

XV. Overall assessment of data A 

I 

XVI. Field duplicates E::>u..J V; 1>.-C.. <;:. ~ _. L. ~ ~ - 'l" - I 1 I ~P6r "" '19 2/2.---
~ <::.- C:iw ... v A- DlAf'O \ 

XVII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples· 
-~crrur 

~ I ACS-GW-LA5-18-22 

i\ ACS-GW-LA6-18-22 

3 "2- ACS-GW-LA6-18-22DL 

4 

5 

6 

7 

8 

9 

10 

12856B1W.wpd 

11t 
.t 
121-

13 

14 

15 

16 

17 

18 

19 

20 

tJO \0= AC-~ - ~ vJ - '-A - 1 '3 o 1 

ND = No compounds detected l 
R = Rinsate 
FB = Field blank 

V'2> L \Z ~ f' 21 

'J~ \..Kl~ 22 

23 

24 

25 

26 

27 

28 

29 

30 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

\B.: 14. (!.W - G, w- '-A-, e.o2-

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

't~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA (EPA SW 846 Method 82608) 

A. Chloromethane• S. Trichloroethene KK. Trlchlorofluoromethane CCC. tert-Butylbenzene UUU. 1,2-Dichlorotetrafluoroethane 

B. Bromometh;;,ne T. Oibromochloromethane LL. Methyl-tert-butyl ether DOD. 1,2,4· Trimethylbenzene 1/VV. 4-Ethylloluene 

-t------------t-------------+--· 
X. Bromoform• PP. Bromochloromethane 

1 
C. Vinyl choride·• U. 1,1,2-Trichloroethane MM. 1,2-Dibromo-3-chloropropane EEE. sec-Butylbenzene ____ I 11'/\lllW. Ethanol _ ~-

0. Chloroethane V. Benzene NN. Methyl ethyl ketone FFF. 1 ,3-Dichlorobenzene ~~- Dl-isopropyl ethtlr _I 
I 

--- . I 
----~1 G. Carbo, disulfide • Y. 4-Methyf-2-pentanone QQ. 1,1-Dichloropropene :!! n-Butytbenzene ~-AAAA. Ethyl --~':_I'•Ji;l_ ~~'-- --- . ___ji 

H. 1, 1-Dichloroethene•• Z. 2-Hexanone RR. Dibromomethane JJJ. 1,2-Dichlorobenzene , BBBB. tert-Am-·1 rn~th(. "!!her :: f----- ---- '. __ .. _. -- ·- ,' 

f. Acetone HHH. 1 ,4-0ichlorobenzene 

YYY. tert-Butanol 
E. Methylene chloride W. trans-1,3-0ichloropropene 00. 2,2-Dichloropropane GGG. p-lsopropyltoluene 

lll.. tert-Buty! ;iocoho; -- ---------

~1--. ·chloroethan~~- . AA. Tetrachtoroethene 55. 1,3-Dichloropropane KKK. 1,2,4-Trichlorobenzene __ l:c.~C.1-Chlom_~~····~-- ---------·~ 
J. i,2·Dichloroethene,tot~l- CB. _1,1,2,2-Tetrachloroethane• TT. 1,2-Dibromoethane Llt. Hexachlorubutadottne ·--~00~ lsopropy; d..- ... ~ ___ ------·li 
I K.Chlnrotorm·~ CC. Toluene•• UU.1,1,1,2-Tetrachloroethane MMM.Naphth,.lene ____ :.=-_Aceton~riot _ -· _ _ji 

L. 1,2-0ichloroethane DO. Chlorobenzene• W. lsopropylbcnzene NNN. 1,2.3-Trichoorobenzene __ j !_F~!.: ~n __ 11 

M. 2-Butanone I EE. Elhytbenzene•• I WW. Bromobenzene 000. 1,3,5-Trlchlorobenzene _ __ Y,>r.r.. Acryloni_,._._' ---------~I 
i :'.Hhrl. 1,4-DI<••-d.oe 

N. 1.1, 1-Trichloroethane ~='F. Styrene XX. 1,2,3-T ~chloropropane PPP. trans-1 ,2-Dichloroethenr 

0. Carbon tetrachlorioe GG. Xytenes, total YY. n-Propylbenzene QQQ. cis-1,2-Dichloroethene ! :ttl. lsc~utyl alcohol 

P. Bromodichloromethane HH. Vinyl acetate ZZ. 2-Chlorotoluene RRR. m,p-Xytenes I jJJJ. Methacr,1onitriiA n- ------------ -.-------Q. 1 ,2-Dichloropropane•• II. 2-Chloroethytvlnyt ether AAA. 1 ,3,5-Trimethytbenzene sss. o-Xylene : t<KKK. Propionitrile 
~-------------~~J-J ___ O_ic_h-~-,-~-~-n-w-r-~-e-~-a-n-e-----~B-B_B ___ 4--C-h-~-,-o-to-~-e-n-c--------4-~.1,1)Jrich~o-1,t~Moo~~~~L~L~==============~ 

• =System perforrr.am;~ check compounds (SPCC) for RRF ; •• = Caiibralion check compounds (CCCI for %RSD. 

( · .•1\ii; ''"'ll.wpr 



LDC #:__}_ 2 tJ~j3/ 
SDG #: ~ B 71 

METHOD: GC/MS VOA (EPA SW 846 Method 8260) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

t"~se see quanucauons below for ell auestions answered "N bl "dentified N /'{ N N/A Was a cc 
t Y Jt-b,N/A Were per 
Y ~)N/A Were all 

Finding %0 Finding RRF 

Pege:~of~ 
Reviewer: . t7 

2nd Reviewer: ~ 

11 Dale Standard 10 Compound (Umlt: <25.0%) (Limit: >0.05) Associated Samples Qualifications \\/~-t}o4- ,GS041\0L\-ASD\ _f> ;...;. 3~ \ "l-- 'Y~L ~y.p ~\1\AJ /A I D ?!,.'02.. 
L )..(.9'1 
X J.. ~ . 1 ? Jt "'; 

1\/cdb~ c;,_c,oJ..t\\t:>~AI?<'t 13 Z.tlf.b€1 _:3_ \/~LKLG j /vd/A I 0 '3!.Bt; 
K_K 3~.1(p 

N ~-2' 
fY <..~.e& 
_L_ 2~· ii ' 11 

.JCAU 



... uv #: , , f:is .... I 
SDG #: '/ f{ ?Cf 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

AU ·ror- ---'lor · -' w-- ·<s.-.--~ 
Blanks 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a method blank associated with every sample in this SDG? 
~ Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 
~ Was there contamination in the method blanks? If yes, please see the qualifications below. 

nk analysis date: 11/ ~j'O'f 
, 'I 

--··-· -· •••-• V\- . ·-- -· . ···r· 3 

I~ l Blank 10 l ~ .. '? )( !); 1 Sample ldentHicallon 

V'e>\. \l..L(; 

Methylene chloride \·b 1 ~x, u B 
1\setone 

GAOL 

Blank analysis date: ___ _ 
Cone. units· Associated Samples· 

I Compound II Blank 10 II Sample ldentHicatlon 

II/. · ..... · .. :-.·.:,:::·:,:_·:·,:·: .. :.:."·:··,· }::·'···:·:·:· 

I Meth~eoo <hlottde 

Acetone 

GAOL 

All results were qualified using the criteria ststed below except those circled. 

Pa··-- I -• / 

Reviewer: t2 
2nd Reviewer: I A 

I 

I 

I 

I 

I 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide ·and TICs that were detected In samples wlthl"! ten times the associated method blank concentration were qualified as not detected, ·u·. Other contaminants within five times the method blank concentration were also qualified as not detected. ·u·. 

BLANKS2.1 SB 



LDC #: 12 f;c;k ftl 
SDG #: Y'l. 7CJ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitatlon and CROLs 

alifications below for all questions answered wN•. Not applicable questions are identified as "N/A". 

I 
Page: __ ,_of __ 

Reviewer: b 
2nd Reviewer: ' S< 

'\ 

Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Date SampleiD Finding Associated Samples Qualifications 

II I I 

1- I Q •O« ~ d,d ,,j <<ao'J ""I 

I 

j I A c::{~-k c_t -

I 

Comments: See sample calculation verification worksheet for recalculations 

I -. \)UA.i 
l. 
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LDC #: \ '2-'07~ 0 \ 
SDG # :---14f-¥~'-'-]Oj-J--

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Y\N N/A Were field duplicate pairs identified in this SDG? 
y N NJA Were target compounds detected in the field duplicate pairs? 

/ 
y 

Concentration ( 1..\0.- J L ) 
"' Compound At-'7 -c...~- ~A?,- AC...~-G,W'-vA-

lt.- '"' 

0 l~ 1'-1 

y SY 5~ 

Concentration ( ) 

Compound I 

Concentration ( ) 

Compound 

Concentration I _l 

Compound 

Page: __ / ot_1_ 
Reviewer: F2 

2nd reviewer: I fL_ 

.I 

Pl(f'o1 RPD 

~ 
y 

RPD 

RPD 

RPD 



LDC Report# 12856C1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: ACS-89 

Collection Date: November 5, 2004 

LDC Report Date: December 21, 2004 

Matrix: Water 

Parameters: Volatiles 

Validation Level: EPA Level Ill 

Laboratory: CompuChem 

Sample Delivery Group (SDG): 4922 

Sample Identification 

ACS-GW-LA9-15-19 
ACS-GW-LA9-15-19DL 
ACS-GW-LA3-16-19 
ACS-GW-LA-DUP01 
ACS-GW-LA9-15-19DLMS 
ACS-GW-LA9-15-19DLMSD 

V:\LOGIN\MWH\ACS\12656C1.MW3 1 



Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82608 for 
Volatiles. 

The review follows the Remedial Design/Remedial Action PRP - Lead Project Quality 
Assurance Project Plan (November 2001, Rev. 0) and a modified outline of the USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review 
(October 1999) as there are no current guidelines for the method stated above. 

A table summarizing all data qualification is provided at the end of this report. Flags 
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Raw data were not reviewed for this SDG. The review was based on OC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

B Compound or analyte was positively detected in a sample and in an associated 
blank. 

UB Compound or analyte is not detected at or above the indicated concentration due 
to blank contamination. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\MWH\ACS\ 12856C1. MW3 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for 
selected compounds. 

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (f) was greater than or equal to 0.990 . 

Average relative response factors (RRF) for all system performance check compounds 
(SPCCs) were within method criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0} between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% with the 
following exceptions: 

Date Compound %0 Associated Samples Flag A or P 

11/8/04 Chloroethane 26.60 All samples in SDG 4922 J (all detects) A 
Carbon tetrachloride 28.06 UJ (all non-detects) 
4-Methyl-2-pentanone 25.95 
2·Hexanone 29.18 

All of the continuing calibration RRF values for all system performance check compounds 
(SPCCs) were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks. 

V:\LOGIN\MWH\ACS\12856C1.MW3 3 



Samples ACS-GW-LA TB02 (from SDG 4937) and ACS-GW-LA TB01 (from SDG 4814) 
were identified as trip blanks. No volatile contaminants were found in these blanks. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within OC limits with the following exceptions: 

Sample Surrogate %R (Limits) Compound Flag A or P 

ACS-GW-LA9-15·19 Dibromofluoromethane 122 (80-120) All TCL compounds J (all detects) A 
1 .2-Dichloroethane-d4 125 (80-120) J (all detects) 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within ac limits. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within OC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation and CROLs 

All compound quantitation and CROLs were within validation criteria with the following 
exceptions: 

Sample Compound Finding Criteria Flag A or P 

ACS-GW-LA9-15-19 Benzene Sample result exceeded Reportedresultsho~d J (ali detects) A 
calibration range. be within calibration 

range. 

V:\LOGIN\MWH\ACS\ 12856C1.MW3 4 



Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 

XV. Overall Assessment of Data 

Data flags have been summarized at the end of the report. 

XVI. Field Duplicates 

Samples ACS-GW-LA3-16-19 and ACS-GW-LA-DUP01 were identified as field duplicates. 
No volatiles were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Compound ACS-GW-LA3-1 6·1 9 I ACS-GW-LA-DUP01 RPD 

I Chlomoth•~ 
I 

13 

I 

14 

I 

7 

I 52 53 2 Benzene 
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ACS-89 
Volatiles- Data Qualification Summary- SDG 4922 

I SDG I Sample I Compound I Flag I A or P I Reason I 
4922 ACS-GW-LA9-15-19 Chloroethane J (all detects) A Continuing calibration 

ACS-GW-LA9-15-19Dl Carbon tetrachloride UJ (all non-detects) (%0) 
ACS-GW-LA3-16·19 4-Methyl-2-pentanone 
ACS-GW-LA-DUP01 2-Hexanone 

4922 ACS-GW-LA9-15-19 All TCL compounds J (all detects) A Surrogate recovery (%R) 

4922 ACS-GW-LA9-15-19 Benzene J (all detects) A Compound quant~ation 
and CRQLs 

ACS-89 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 4922 

No Sample Data Qualified in this SDG 

ACS-89 
Volatiles - Field Blank Data Qualification Summary - SDG 4922 

No Sample Data Qualified in this SDG 

V:\LOGIN\MWH\ACS\ 12856C1.MW3 6 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA915-19 
Lab Name: COMPUCHEM 

.ab Code: LIBRTY 

11;1atrix: (soil/water) 

_;ample wt/vol: 

TJevel: (low/med} 

~Moisture: not dec. 

;c Col urnn: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

ID: 0.32 (rnm) 

Method: 8260B 

SAS No.: SDG No. : 4 922 

Lab Sample ID: 492201 

Lab File ID: 492201A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: {uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromornethane 5.0 u ::r 75-00-3---------Chloroethane 110 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlorlde 1.4 J .r 
156-60-5--------trans-1,2-Dichloroethene 1.9 J s 
1634-04-4-------Methyl-tert-butyl ether -- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 

u,J 56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 3100 E .r 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Brornodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u Ltt.:r 
108-88-3--------Toluene 1.2 J .:r 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u L(~ 

591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA915-19 
Method: 8260B 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492201 

Lab File ID: 492201A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (u-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA915-19 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Contract: 82608 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492201 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 492201A59 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ---- ----

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================= ============================= ======== =============== 

1. 60-29-7 ETHER 5.83 510 
2. 109-99-9 FURAN, TETRAHYDRO- 8.54 24 
3 . 39638-32-9 BIS(2-CHLOROISOPROPYL) ETHER 14.91 30 
4. 873-94-9 CYCLOHEXANONE, 3,3,5-TRIMETH 15.01 14 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
======= 
NJ 
NJ 
NJ 
NJ 

(uL 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA915-19DL 
Lab Name: COMPUCHEM Method: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4922 

Matrix: (soil/water) WATER Lab Sample ID: 492201 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 492201D2A59 

Level: ( low/med) LOW 

% Moisture: not dec. 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 100.0 GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (u:;_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 
74-87-3---------Chloromethane -----
75-01-4---------Vinyl Chloride ______________ _ 
74-83-9---------Bromomethane 
75-00-3---------Chloroethane-----------------
75-69-4---------Trichlorofluoromethane 
75-35-4---------1,1-Dichloroethene ------
75-15-0---------Carbon disulfide 
76-13-1---------1,1,2-trichloro-~1-,~2~,r2'-~t-r~l~f~I~u~ 

67-64-1---------Acetone 
75-09-2---------Methyle_n_e~C~h~I~o-r-l~·a~e------------

156-60-5--------trans-1,2-Dichloroethene 
1634-04-4-------Methyl-tert-butyl ether----
75-34-3---------1,1-Dichloroethane 
156-59-2--------cis-1,2-Dichloroetnene 
78-93-3---------2-butanone ------
67-66-3---------Chloroform 
71-55-6---------1,1,1-Tric~h~l-o_r_o_e~t~h-a_n_e ______ __ 
56-23-5---------Carbon Tetrachloride 
71-43-2---------Benzene --------
107-06-2--------1,2-Dichloroethane 
79-01-6---------Trichloroethene ----------
78-87-5---------1,2-Dichloropropane 
75-27-4---------Bromodichloromethan_e ______ __ 
10061-01-5------cis-1,3-Dichloropropene 
108-10-1--------4-Methyl-2-pentanone -----
108-88-3--------Toluene 
10061-02-6------trans-1-,~3--~D~l-c~h-I~o-r_o_p __ r_o_p_e_n_e __ __ 
79-00-5---------1,1,2-Trichloroethane ---
127-18-4--------Tetrachloroethene 
591-78-6--------2-hexanone -----------
124-48-1--------Dibromochloromethane 
106-93-4--------1,2-Dibromoethane --------

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA915-19DL 
Lab Name: COMPUCHEM Method: 8260B 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/rnl) ML 

Level: ( low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) ----

SAS No.: SDG No.: 4922 

Lab Sample ID: 492201 

Lab File ID: 492201D2A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 100.0 

Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 500 u 
100-41-4--------Ethylbenzene 500 u 
100-42-5--------Styrene 500 u 
75-25-2---------Bromoform 500 u 
98-82-8---------Isopropyl Benzene 500 u 
79-34-5---------1,1,2,2-Tetrachloroethane 500 u 
541-73-1--------1,3-Dichlorobenzene -- 500 u 
106-46-7--------1,4-Dichlorobenzene 500 u 
95-50-1---------1,2-Dichlorobenzene 500 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 500 u 
120-82-1--------1,2,4-Trichlorobenzene - 500 u 
1330-20-7-------Xylene (total) 500 u 
79-20-9---------Methyl acetate 500 u 
110-82-7--------Cyclohexane 500 u 
108-87-2--------Methylcyclohexane 500 u 

FORM I VOA 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA915-19DL 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4922 

Matrix: (soil/water) WATER Lab Sample ID: 492201 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 492201D2A59 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) ----

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 100.0 

Soil Aliquot Volume: ____ (u:-. 

Number TICs found: 1 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================== ==========================~= ======== =======:;===== 

1. 60-29-7 ETHER 5.82 1200 
2. 
3. 
4. 
5. 
6 . 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water} 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml} ML 

LOW 

I D : 0 . 3 2 ( mm} 

ACSGWLA316-19 
Method: 8260B 

SAS No.: SDG No.: 4922 

Lab Sample ID: 492202 

Lab File ID: 492202RA59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 13 .:r 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chloride 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether -- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5-----~---Carbon Tetrachloride 5.0 u u.:r 
71-43-2---------Benzene 52 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u t-t.r 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 

JAS 591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclonexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: ( low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

ACSGWLA316-19 
Contract: 8260B 

SAS No.: SDG No . : 4 9 2 2 

Lab Sample ID: 492202 

Lab File ID: 492202RA59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ____ {uL 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
==================== ~==================~=======~ ========= ============== 

1. 60-29-7 ETHER 5.83 1100 
2. 141-78-6 ETHYL ACETATE 8.24 7.6 
3. 109-99-9 FURAN, TETRAHYDRO- 8.54 65 
4. LABORATORY ARTIFACT 16.65 8.7 
5. 
6. 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJ 
NJ 
NJ 
J 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

%Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA-DUP01 
Method: 8260B 

SAS No.: SDG No . : 4 9 2 2 

Lab Sample ID: 492203 

Lab File ID: 492203A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 

J" 75-00-3---------Chloroethane 14 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlorlde 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether -- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 

[.)J 56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 53 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u u.r 108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 

/AJ 591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibrornoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Tab Name: COMPUCHEM 

_ab Code: LIBRTY Case No.: 

"atrix: (soil/water) WATER 

.:>ample wt/vol: 5 (g/ml) ML 

.evel: (low/med) LOW 

~ Moisture: not dec. 

·.c Column: ZB624 I D : 0 . 3 2 ( mm) 

ACSGWLA-DUP01 
Method: 8260B 

SAS No.: SDG No. : 4 922 

Lab Sample ID: 492203 

Lab File ID: 492203A59 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclonexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA-DUP01 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4922 

Matrix: (soil/water) WATER Lab Sample ID: 492203 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 492203A59 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) 

Date Received: 11/06/04 

Date Analyzed: 11/08/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ---- ----

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================= ==========;================= ========= ============= 

1. 60-29-7 ETHER 5.83 1100 
2. 109-99-9 FURAN, TETRAHYDRO- 8.54 68 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJ 
NJ 

(uL-
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LDC #: 12856C1 

SDG #: 4922 
Laboratory: CompuChem 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Date:Jd.J/o ,_; 

Page:_j_of~ 
Reviewer:______fi_ 

2nd Reviewer:____:r:__ 
METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in 
attached validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

~alidation Area I I Comments 

Technical holding times A Sam_Qiing dates: J!l c; /o~ 
GC/MS Instrument performance check A I I 

Initial calibration A ·~ ~~9 ,,.. 
20. "\q 0 >fCC-

Continuing calibration .sw 
Blanks \J\? 
Surrogate spikes 5vJ 

~A .... /....-, 
Matrix spike/Matrix spike duplicates \'~'-' - I V 

Laboratory control samples A \,.C-~ 

Regional Quality Assurance and Quality Control N 

Internal standards 

Target compound identification 

Compound quantitation/CRQLs 

Tentatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
N 

lsW 
N 

N 

A 
.svJ v :;:! ~+' .., 
~\) \9.J::. _b_C.vJ - ~w- \.-A-' 'PoJ-.-

-\~ 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1-\(!.f:::J- W- \..A-\\ ~ ~\ 
D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

V l'dat d S ar e ampes: 
\1}~ 

·~ \I~L ¥-_ NA 1 ACS-GW-LA9-l6-19 • 11 21 31 
rS 

2 ACS-GW-LA9-~-19DL 12 22 32 

3 ACS-GW-LA3-16-19 0 y 13 23 33 

4 ACS-GW-LA-DUP01 0 ,;' 14 24 34 

5 !';(! .. <:> ~G, W- \..A~- \~ 1\A D\..- if\<=::> 25 35 

6 MS- ~VJ- v/-4-1<" 1~ J>t,.. l)lS.J) 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

12856C1W.wpd 

i<~f t:~(ll...x 

l 
u 

>O~~ y~~~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA (EPA SW 846 Method 82608) 

- ---~--- --- ---------
A. Chloromethane' S. Trichloroethane KK. Trichlorofluoromelhane CCC. tert-Butylbenzene UUU. 1.2-Dichloroletrafluoroethane 

B. Bromomelhane T. Dibromochloromethane Ll. Melhyl-tert-butyl ether DOD. 1,2,4-Trimethylbenzene VVV. 4-Ethyltotuene 

C. Vinyl choride •• U. 1,1,2-Trichloroethane MM. 1,2-Dibromo-3-chloropropane EEE. sec-Butylbenzene WWW. Ethanol 

D. Chtoroethane V.Benzene NN. Methyl ethyl ketonfl FFF. 1,3-0ichlorobenzene XXX. Di·lsopropyl ether 

E. Methylene chloride W. trans-1,3-0ichloropropene 00. 2.2-Dichloropropane GGG. p-lsopropylloluene YYY. lert-Butanol 

F. Acetone X. Bromoform• PP. Bromochloromethanc HHH. 1,4-0ichlorobenzcne u.z.. tert-Butyl alcohol 

G. Carbon disulfide Y. 4-Methyl-2-pentanone QQ. 1, 1-Dichloropropene Ill. n-Butylbenzene AAAA. EthyltC!r ··butyi o>th<Jr ll 
I H. 1. 1-Dichloroethene" Z. 2-Hexanone RR. Dibromomethane JJJ. 1,2-Dichlorobenzene 

-
II P"'IBB. tert-Amyt me::'yl ether 

I. 1, 1-0ichloroethane• AA. Tetrachloroethane 55. 1,3-Dichloropropane KKK. 1,2,4-Trichlorobenzene CC:CC.1-Chlorohexsne 

1\ I J. 1,2-Dichloroethene, total BB. 1,1,2,2-Tetrachloroethane• TT. 1,2-Dibromoethane LLL. Hexachlorobu1adiene DODD. Isopropyl alcohol 

K. Chloroform" CC. Toluene•• UU. 1,1,1,2-Tetrachloroethane MMM. Naphthalene EEEE. Acetonitrile 

L. 1,2-Dichloroethane DO. Chlorobenzene• W. lsopropylbenzene NNN. 1,2,3-Trlchlorobenzene FFFF. Acrolein 

M. 2-Butanone EE. Ethylbenzene" WW.Brornobenzene 000. 1,3,5-Trlchlorobenzene GGGG. AcryfonilriJe 

N. 1,1,1-Trichloroethane FF. Styrene XX. 1,2,3-Trichloropropane PPP.trans-1,2-Dichloroethene HHHH. 1,4-Dioxane 

0. Carbon tetrachloride GG. Xylenes, total YY. n-Propylbenzene 000. cis-1,2-Dichloroethene 1111. Isobutyl alcohol 

P. Bromodichloromelhane HH. Vinyl acetate ZZ. 2-Chlorotoluene RRR. m,p-Xylenes JJJJ. Methacrylonitrile 

0. 1.2-Dichloropropane" II. 2-Chloroethylvinyt ether AAA. 1,3,5-Trimethylbenzene SSS. a-Xylene KKKK. Propionitrile 

R. cis-1,3-Dichloropropene JJ. Dichlorodifluoromethane BBB. 4-Chlorotoluene TTT. 1,1,2-Trichloro-1,2 2-trifluoroethane LLLL. 

• =System performance check compounds (SPCC) for RRF: •• =Calibration check compounds (CCC) for %RSD. 

I l"'l"lHPND~ ........ 



LDv * ;___lL o.z£ fk 1 

SDG #: 1'1 J:k= 

METHOD: GC/MS VOA (EPA SW 846 Method 8260) 

\U[ ;QN --IOU-- - wr.,...- ~SH'""--
Contlnulng Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". y N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? Y N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? Y N N/~ Were all %0 and RRFs within the validation criteria of :S25 %D and 0!::0.05 RRF? 
I I I I Finding %0 I Finding RRF I I II Date Standard 10 Compound (Limit: <25.0%) (Limit: >0.05) Associated Samples 

\II S1 fey _61_'?04\\08 l't'S~ D 1fo.b0 _AI\1"13\~ I e z tO. O(JJ 

i ~-15" 
I ~ zq·IB ~-

--

CONCAL15 

... ·a: I .I 
Reviewer: t2 

2nd Reviewer: 1 0. 
7 -= 

Qualifications 

J)!Aj /A 
\ 

l/ 

II 

I 
I 



LDC #: 

SDG #: 

\1- lOS"Ip ~I 
Y"l1/V 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

Page:_l_of_l_ 

Reviewer:-M..-
2nd Reviewer:~ 

~
e see qualifications below for all questions answered "N".- Not applicable questions are identified as "N/A". 

Were all surrogate %R within QC limits? U If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside 
of criteria? 

# I Date I Sample ID I Surrog_ate I %Recovery (Limits} I Qualifications 

II I ' I~:: I ~~ :~=~~:1 J/~'ttczt= I 
I I I I I ; : I I 
I I I I I : : I · I 
I I I I I ; : I I 

) 

_l 

( ~ 

l I I I I : : I I 
SMC1 (TOL) = Toluene-de 
SMC2 (BFB) = Bromofluorobenzene 
SMC3 (DCE) = 1 .2-Dichloroethane-d4 
SMC4 (DFM) = Oibromofluoromethane 

C::IIR.1Si 

QC Limits (Soil) 
81-117 
74-121 
80-120 
80-120 

QC Limits (Water) 
88-110 
86-115 
80-120 
86-118 

l l 



Lu\.. #: l t.--.0~'-'1 .. 'AU .... ~ no; ... No •.. _s "' _ .. KSf ___ r / 

SDG#: ~/.,/ Compound Quantitation and CRQLs 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Reviewer: ~ 
2nd Reviewer: / 

ualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Date Sample ID Finding Associated Samples .Qualifications 

I I I 
\ IV <ne<:d,d c" \ '"~JL I I J/A &l-et = 

-- ---------

Comments: See sample calculation verification worksheet for recalculations 

COMOUA.1SB 



LDC #: 
SDG #: 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

fv\N N/A Were field duplicate pairs identified in this SDG? 

( -~/N N/A Were target compounds detected in the field duplicate pairs? 

\. 

I I 
Concenlralion { \A~· I} l 

Compound 3 I ~ 
0 \? l'i 
y £"2--- 5:22 

! ! 
Concentration ( I 

Compound ! 

Page:_f_of~ 
Reviewer: tj_ 

2nd reviewer: IIi/ 
! 

-

I RPD lr 
1 
z.-.. 

I 

II 

! RPD 

II 

II 

~~I ===C=ompou=nd==~I==Conc=enlrati~oii==)~I==R=PD==~ 

1~----------------------------+------------4------------~-----------------

~-

Concentration ( 

Compound RPD 

FLDUP4.1SB 

1 

If 

u 

1 
" 
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LDC Report# 1285601 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: ACS-89 

Collection Date: November 8, 2004 

LDC Report Date: December 8, 2004 

Matrix: Water 

Parameters: Volatiles 

Validation Level: EPA Level Ill 

Laboratory: CompuChem 

Sample Delivery Group (SDG): 4936 

Sample Identification 

ACS-GW-LA8-17 -20 
ACS-GW-LA?-20-21.5 
ACS-GW-LA7-20-21.5DL 

V:\LOGIN\MWH\ACS\ 1285601.MW3 1 



Introduction 

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82608 for 
Volatiles. 

The review follows the Remedial Design/Remedial Action PRP - Lead Project Quality 
Assurance Project Plan {November 2001, Rev. 0) and a modified outline of the USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review 
{October 1999) as there are no current guidelines for the method stated above. 

A table summarizing all data qualification is provided at the end of this report. Flags 
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

B Compound or analyte was positively detected in a sample and in an associated 
blank. 

UB Compound or analyte is not detected at or above the indicated concentration due 
to blank contamination. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\MWH\ACS\12856D1.MW3 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for 
selected compounds. 

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (,-2) was greater than or equal to 0.990 . 

Average relative response factors (RRF) for all system performance check compounds 
(SPCCs) were within method criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%D) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% with the 
following exceptions: 

Date Compound %0 Associated Samples Flag A or P 

11/9/04 Chloromethane 27.38 All samples in SDG 4936 J (all detects) A 
Trichlorofluoromethane 31.51 UJ (all non-detects) 
Carbon tetrachloride 32.48 
2-Hexanone 28.18 

All of the continuing calibration RRF values for all system performance check compounds 
(SPCCs) were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks. 

V:\LOGIN\MWH\ACS\ 1285601 .MW3 3 



Samples ACS-GW-LA TB02 (from SDG 4937) and ACS-GW-LA TB01 (from SDG 4814) 
were identified as trip blanks. No volatile contaminants were found in these blanks. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable with the following exceptions: 

Sample Compound Finding Criteria Flag A or P 

All samples in SDG All TCL compounds No MS/MSD associated MS/MSD required. None p 

4936 with these samples. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 

Sample Compound Finding Criteria Flag A or P 

ACS-GW-LA7-20-21.5 Chloroethane Sample result exceeded Reported result should J (all detects) A 
Benzene calibration range. be within calibration J (all detects) 

range. 

V:\LOGIN\MWH\ACS\ 1285601.MW3 4 



Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 

XV. Overall Assessment of Data 

Data flags have been summarized at the end of the report. 

XVI. Field Duplicates 

Samples ACS-GW-LA3-16-19 and ACS-GW-LA-DUP01 (from SDG 4922) were identified 
as field duplicates. No volatiles were detected in any of the samples with the following 
exceptions: 

Concentration (ug/L) 

Compound ACS-GW-LA3-1 6-19 I ACS-GW-LA-DUP01 RPD 

I ChiO<oelh•oo 

I 

13 

I 

14 

I 

7 

I 
52 53 2 Benzene 

V:\LOGIN\MWH\ACS\1 285601 .MW3 5 



ACS-89 
Volatiles - Data Qualification Summary - SDG 4936 

I SDG I Sample I Compound I Flag I A or P I Reason I 
4936 ACS-GW-LAB-17 -20 Chloromethane J (all detects) A Continuing calibration 

ACS-GW-LA7-20-21.5 Trichlorofluoromethane UJ (all non-detects) (%D) 
ACS-GW-LA7-20-21.5DL Carbon tetrachloride 

2-Hexanone 

4936 ACS-GW-LAB-17-20 All TCL compounds None p Matrix spike/Matrix spike 
ACS-GW-LA7-20-21.5 duplicates 
ACS-GW-LA7·20-21.5DL 

4936 ACS-GW-LA7·20-21.5 Chloroethane J (all detects) A Compound quantitation 
Benzene J (all detects) and CROLs 

ACS-89 
Volatiles - Laboratory Blank Data Qualification Summary- SDG 4936 

No Sample Data Qualified in this SDG 

ACS-89 
Volatiles - Field Blank Data Qualification Summary - SDG 4936 

No Sample Data Qualified in this SDG 

V:\LOGIN\MWH\ACS\ 12856Dt.MW3 6 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

ACSGWLA8-17-20 
Method: 82608 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493601 

Lab File ID: 493601A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: {uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u u:r 
75-01-4---------Vinyl Chloride 2.3 J 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 27 
75-69-4---------Trichlorofluoromethane 5.0 u t.AJ 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether --- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u l)..J 
71-43-2---------Benzene 2.5 J 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dlchloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane -- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u /AJ' 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA8-17-20 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

Method: 8260B 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493601 

Lab File ID: 493601A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (u:_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene -- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclonexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA8-17-20 

Lab Name: COMPUCHEM Contract: 8260B 

Gab Code: LIBRTY Case No.: SAS No.: SDG No.: 4936 

Matrix: (soil/water) WATER Lab Sample ID: 493601 

Sample wt/vol: 5 {g/ml) ML Lab File ID: 493601A59 

Level: ( low/med) 

% Moisture: not dec. 

3C Column: ZB624 

LOW 

I D : 0 . 3 2 { mm) 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: Soil Extract Volume: ________ (uL) -----

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================= ================:=====~===== ======== ============== 

1. 60-29-7 ETHER 5.80 550 
2. 109-99-9 FURAN, TETRAHYDRO- 8.51 31 
3 . 
4. 
5. 
6. 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

0 

Q 
===== 
NJ 
NJ 

(uL 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA7 
-20-21.5 

Method: 8260B 

SAS No.: SDG No . : 4 9 3 6 

Lab Sample ID: 493602 

Lab File ID: 493602A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (ul_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u l-(J 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 240 E :1 
75-69-4---------Trichlorofluoromethane 5.0 u ur 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chloride 1.9 J 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether ---- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 

vJ 56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 910 E r 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dlchloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u uJ 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA7 
-20-21.5 

Method: 826GB 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493602 

Lab File ID: 493602A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/L Q 

108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene ----------------
100-42-5--------Styrene 
75-25-2---------Bromofo~r-m~-------------------

98-82-8---------Isopropyl Benzene 
79-34-5---------1,1,2,2-Tetrachlo_r_o_e~t~h-a_n_e __ _ 
541-73-1--------1,3-Dichlorobenzene ---
106-46-7--------1,4-Dichlorobenzene 
95-50-1---------1,2-Dichlorobenzene ________ _ 
96-12-8---------1,2-Dibromo-3-Chloropropane 
120-82-1--------1,2,4-Trichlorobenzene -
1330-20-7-------Xylene (total) ______________ _ 
79-20-9---------Methyl acetate ______________ _ 
110-82-7--------cyclohexane 
108-87-2--------Methylcyclorh_e_x_a_n_e __________ __ 

FORM I VOA 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ACSGWLA7 
-20-21.5 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Contract: 8260B 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493602 

Lab File ID: 493602A59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (u:_ 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ============================ ========= ============= 

1. 60-29-7 ETHER 5.80 460 
2. 109-99-9 FURAN, TETRAHYDRO- 8.52 18 
3. BRANCHED ALKANE 14.87 29 
4 . 873-94-9 CYCLOHEXANONE, 3,3,5-TRIMETH 14.98 9.8 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
======= 
NJ 
NJ 
J 
NJ 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

ACSGWLA7-
20-21.5DL 

Method: 8260B 

SAS No.: SDG No.: 4936 

Lab Sample ID: 493602 

Lab File ID: 493602DA59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 7.1 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 36 u 
74-87-3---------Chloromethane 36 u u.:r 
75-01-4---------Vinyl Chloride 36 u 
74-83-9---------Bromomethane 36 u 
75-00-3---------Chloroethane 230 D 
75-69-4---------Trichlorofluoromethane 36 u u.:r 
75-35-4---------1,1-Dichloroethene 36 u 
75-15-0---------Carbon disulfide 36 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 36 u 
67-64-1---------Acetone 89 u 
75-09-2---------Methylene Chlorlde 36 u 
156-60-5--------trans-1,2-Dichloroethene 36 u 
1634-04-4-------Methyl-tert-butyl ether --- 36 u 
75-34-3---------1,1-Dichloroethane 36 u 
156-59-2--------cis-1,2-Dichloroethene 36 u 
78-93-3---------2-butanone 89 u 
67-66-3---------Chloroform 36 u 
71-55-6---------1,1,1-Trichloroethane 36 u w 56-23-5---------Carbon Tetrachloride 36 u 
71-43-2---------Benzene 1400 D 
107-06-2--------1,2-Dichloroethane 36 u 
79-01-6---------Trichloroethene 36 u 
78-87-5---------1,2-Dichloropropane 36 u 
75-27-4---------Bromodichloromethane 36 u 
10061-01-5------cis-1,3-Dichloropropene 36 u 
108-10-1--------4-Methyl-2-pentanone 89 u 
108-88-3--------Toluene 36 u 
10061-02-6------trans-1,3-Dichloropropene 36 u 
79-00-5---------1,1,2-Trichloroethane --- 36 u 
127-18-4--------Tetrachloroethene 36 u 

Vli 591-78-6--------2-hexanone 89 u 
124-48-1--------Dibromochloromethane 36 u 
106-93-4--------1,2-Dibromoethane 36 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

ACSGWLA7-
20-21.5DL 

Method: 8260B 

SAS No.: SDG No. : 4 9 3 6 

Lab Sample ID: 493602 

Lab File ID: 493602DA59 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 7.1 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (u_ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 36 u 
100-41-4--------Ethylbenzene 36 u 
100-42-5--------Styrene 36 u 
75-25-2---------Bromoform 36 u 
98-82-8---------Isopropyl Benzene 36 u 
79-34-5---------1,1,2,2-Tetrachloroethane 36 u 
541-73-1--------1,3-Dichlorobenzene -- 36 u 
106-46-7--------1,4-Dichlorobenzene 36 u 
95-50-1---------1,2-Dichlorobenzene 36 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 36 u 
120-82-1--------1,2,4-Trichlorobenzene - 36 u 
1330-20-7-------Xylene (total) 36 u 
79-20-9---------Methyl acetate 36 u 
110-82-7--------Cyclohexane 36 u 
108-87-2--------Methylcyclohexane 36 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ACSGWLA7-
20-21.5DL 

Lab Name: COMPUCHEM Contract: 8260B 

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 4936 

Matrix: (soil/water) WATER Lab Sample ID: 493602 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 493602DA59 

Level: ( low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL) 

Date Received: 11/09/04 

Date Analyzed: 11/09/04 

Dilution Factor: 7.1 

Soil Aliquot Volume: ---- ----

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

RT EST. CONC. 
================== ===========================~ ======== ====::.========= 

1. 60-29-7 ETHER 5. 80 730 
2. 
3. 
4. 
5. 
6 . 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
===== 
NJD 

(uL 
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L DC #:_1-'-!:2:..:::8=5=6D=-=--1 ___ _ 
SDG #:_4.:...:9=3-=-6 ___ _ 

VALIDATION COM£LETENESS WORKSHEET 
Leve! !II 

Date:~ 
Page: _Lot_! 

- Laboratory: CompuChem 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Reviewer:----A.Z 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the foltowing validation areas. Validation findings are noted in 
attached validation findings worksheets. 

I I ~alidatiao A[ea I I Cammeots 

I. Technical holding times A Sampling dates: Hl~lo~ 
II. GC/MS Instrument performance check A I I 

Ill. Initial calibration - A i~hO {z.. 70.0\0)_Q_ 

IV. Continuing calibration ..sv.J 

V. Blanks 6. 
Vi. Surroaate spikes A 
VII. Matrix spike/Matrix spike duplicates 

- tJ \JI)~ jy 
VIII. Laboratory control samples A 1;-c..-C::, 

IX. Reoional Quality Assurance and Quality Control N 

X. Internal standards A 
XI. Taroet compound identification N 

XII. Compound quantitation/CRQLs SvV 
XI!!. Tentatively identified compounds (TICs) N -

XIV. System performance 
- -

N 

XV. Overall assessment of data A --

,. "I - ~ 

I 

-

XVI. Field duplicates .sw .D - IT'-- - ~ .... r - I 7 S D 9 \:t 't4 ~) 
- ~ -6vJ- v~- O~A.,.p01 

XVII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

tJP \~..:: AGW- 6,v\J- 'vA - TBO?-

NO = No compounds detected1 D = Duplicate 5V ~ ~ '-\'j 3 7 
R = Rinsate \ TB = Trip blank 
FB = Field blank '\,j EB = Equipment blank 

J 

-r ~ .= A ~s _ ~ w - \..-A - it3o 1 _ 
~ pq \::l- Lfe;> \'1 Validated Sampie~: ,. I' 

woJ--"' 

1~ ACS-GW-LA8-17 -20 11 \)~\..~& 21 31 

+ 
2 ACS-GW-LA7-20-21.5 12 22 32 

' 3 ACS-GW-LA.7-20-21.5DL 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 - 26 36 

7 17 27 37 
--

8 18 28 38 

9 19 29 39 

10 20 30 40 

1285601W.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA (EPA SW 846 Method 82608) 

----------------- ----- -- ----------

A. Chloromethane• S. Trichloroethane KK. Trichlorofluoromethane CCC. tert-Butylbenzene UUU. 1,2-Dichlorotetranuoroethane 

B. Bromomethane T. Dibromochloromethane LL. Methyl-tart-butyl ether DOD. 1,2,4-Trimethylbenzene VW. 4-Ethyltoluene 

C. Vinyl choride*• U. 1,1,2-Trichloroethane MM. 1,2-Dibromo-3-chloropropane EEE. sec-Bulylbenzene WWW. Ethanol 

D. Chloroethane V. Benzene NN. Methyl ethyl ketone FFF. 1,3-Dichlorobenzene XXX. Di-lsopropyl ether 

E. Methylene chloride W. trans-1,3-Dichloropropene 00. 2,2-Dichloropropane GGG. p-lsopropyltoluene YYY. tert-Butanol 

F. Acetone X. Bromoform• PP. Bromochloromethane HHH. 1,4-Dichlorobenzene : L;;2. !ert-Bulyl alcohol 

G. Carbon dis~: jde Y. 4-Methyl-2-pentanone QQ. 1,1-Dichloropropene Ill. n-Butylbenzene AAAA. Ethyl tart-butyl ethl!r 

H. 1, 1-Dichloroethene•• Z. 2-Hexanone RR. Dibromomethane JJJ. 1,2-Dichlorobenzene BBBB. tert-Arnyl methyl ether 

I I. 1, 1-Dichloroethane• AA. Tetrachloroethane SS. 1,3-Dichloropropane KKK. 1,2,4-Trichlorobenzene ecce. 1-Chlorohe,.ane .. 
. ···- .. J. 1,2-Dichloroethene, total BB. 1, 1,2,2-Tetrachloroethane• TT. 1,2-Dibrornoethane LLL. Hexachlorobutadiene DOOD. Isopropyl alc~~·nl _I 

K. Chloroform•• CC. Toluene .. UU. 1,1, 1 ,2· Tetrachloroethane MMM. Naphthalene EEEE. Acetor .. tri:,. 

L. 1,2-Dichloroethane DD. Chlorobenzene• W. lsopropylbenzene NNN. 1,2,3-Trichlorobenzene FFFF. Acrolein 

M. 2-Butanone EE. Ethylbenzene•• WW. Brornobenzene 000. 1 ,3,5-Trlchlorobenzene GGGG. Acrylonitrile 

N. 1,1,1-Trichloroethane FF. Styrene XX. 1 ,2,3-Trichloropropane PPP. trans-1 ,2-Dichloroethene HHHH. 1 ,4-Dioxane 

0. Carbon tetrachloride GG. Xytenes, total YY. n-Propylbenzene 000. cls-1 ,2-Dichloroethene 1111. Isobutyl alcohol . 
P. Brornodichloromethane HH. Vinyl acetate ZZ.. 2-Chlorotoluene RRR. m,p-Xylenes JJJJ. Methacrylonitrile 

0. 1,2-Dichloropropane•• II. 2-Chloroethylvinyl ether AAA. 1,3,5-Trimethytbenzene SSS. o-Xylene KKKK. Propionitrile 
··-R. cis-1,3-Dichloropropene JJ. OichlorodiOuoromethane BBB. 4-Chlorotoluene TTT. 1,1 ,2· Trichloro-1,2,2-trinuoroethane LLLL. 

• =System performance check compounds (SPCC) for RRF; •• =Calibration check compounds (CCC) for %RSD. 

COMPNDL.wpd 



LDC #: / 2.-- B ~ j) I 
SDG #: 'fJ3LP 

METHOD: GC/MS VOA (EPA SW 846 Method 8260) 

VAUDATION FINDINGS WORKSHEET 
Continuing Calibration 

P. se see qualifications below for all questions answered .,.,.,. Not applicable questions are identified as •NJA•. Y N A Was a continuing calibration standard analyzed at least once avery 12 hours for each Instrument? ~ Were percent differences {%0) and relatfva response factors {RRF) within method criteria for all CCC'a and SPCC's 7 y_j_N ~A Were all %0 and RRFs within the validation criteria of ~25 %0 and ~0.05 RRF ? 

:=~: .. Rndlng %0 Flncftng RRF 
· Standard 10 Compound (Umlt ~25-K) (Umlt ~0.05) Associated Sample• 

Page:_Lof_L 
Reviewer: . rZ 

2nd Reviewer: ~ 

QuallflcaUont 

A 



LDC #: ( ../.. Sf-:.(., !/ I 
SDG #: <f13~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

v'AL•u"' no ..... No .... ~s 'A...,, .KSI.--r 
Compound Quantitatlon and CROLs 

e dualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ 
I .. : __ 

Reviewer: L 
) 

2nd Reviewer: _ -4 

Were the correct internal standard (IS). quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQls adjusted to reflect all sample dilutions and dry weight factors applicable to level lV validation? 

# Data SamplaiD Finding Associated Samples .Qualifications 

:I I I 

2- I P, ..; ""~"-"'"'"d 

I I 
JLA de--t-

• 

~ (~~ 
-· - - -

Comments: See sample calculation verification worksheet for recalculations 

COMOUA.1SB 



LDC #: I 2-t071P I/ 1 
SDG #: ~12~ 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS VOA (EPA SW 846 Method B260B) 

!'fiN N/A Were field duplicate pairs identified in this SDG? 
N N/A Were target compounds detected in the field duplicate pairs? 

I / 
'-v Concentration ( 11\.~ I k 

v 
Compound Ae-'1 -{,.vJ-\..A~- A e.~- G) Vv'- vPr 

lloo- ~~ 

p l~ H 
v ~'Y s~ 

Concentration J _l 

Compound -_ 

Concentration ( ) 

Compound 

I I 
Concentration ( l 

I I Compound 

ea ""'~• •C:::A 

Page: __ /_of_ . _ 

Reviewer: F z 
2nd reviewer: 1 CJ...: 

I 

-
-

r- P\.tf'O 1 RPD I 

_J 
1/ 

-
::. 

RPD -

-
-

RPD 

I 
RPD 

I 



LDC Report# 12856E1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: ACS-89 

Collection Date: November 8, 2004 

LDC Report Date: December 9, 2004 

Matrix: Water 

Parameters: Volatiles 

Validation Level: EPA Level Ill 

Laboratory: CompuChem 

Sample Delivery Group (SDG): 4937 

Sample Identification 

ACS-GW-LA-TB02 

V:\LOGIN\MWH\ACS\12856E1.MW3 
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Introduction 

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82608 for 
Volatiles. 

The review follows the Remedial Design/Remedial Action PAP - Lead Project Quality 
Assurance Project Plan (November 2001, Rev. 0) and a modified outline of the USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review 
(October 1999) as there are no current guidelines for the method stated above. 

A table summarizing all data qualification is provided at the end of this report. Flags 
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

B Compound or analyte was positively detected in a sample and in an associated 
blank. 

UB Compound or analyte is not detected at or above the indicated concentration due 
to blank contamination. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\MWH\ACS\ 1 2856E 1. MW3 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for 
selected compounds. 

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (~) was greater than or equal to 0.990 . 

Average relative response factors (RRF) for all system performance check compounds 
(SPCCs) were within method criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% with the 
following exceptions: 

Date Compound %0 Associated Samples Flag A or P 

11/17/04 Chloromethane 32.0 All samples in SDG 4937 J (all detects) A 
UJ (all non-detects) 

Trichlorofluoromethane 26.81 J (all detects) 
UJ (all non-detects) 

All of the continuing calibration RRF values for all system performance check compounds 
(SPCCs) were within method criteria. 

V:\LOGIN\MWH\ACS\12856E1.MW3 3 



V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks. 

Sample ACS-GW-LA-TB02 was identified as a trip blank. No volatile contaminants were 
found in this blank. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R} were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS} and matrix spike duplicate (MSD} samples were reviewed for each 
matrix as applicable. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R} were within OC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation and CRQLs 

Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 

V:\LOGIN\MWH\ACS\ 12856E1.MW3 4 



XV. Overall Assessment of Data 

Data flags have been summarized at the end of the report. 

XVI. Field Duplicates 

No field duplicates were identified in this SDG. 

V:\LOGIN\MWH\ACS\12856E1.MW3 5 



ACS-89 
Volatiles - Data Qualification Summary - SDG 4937 

I SDG I Sample I Compound I Flag I A or P I Reason I 
4937 ACS-GW-LA-TB02 Chloromethane J (all detects) A Continuing calibration 

UJ (all non-detects) (%0) 
Trichlorofluoromethane J (all detects) 

UJ (all non-detects) 

ACS-89 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 4937 

No Sample Data Qualified in this SDG 

ACS-89 
Volatiles - Field Blank Data Qualification Summary- SDG 4937 

No Sample Data Qualified in this SDG 

V:\LOGIN\MWH\ACS\12856E1.MW3 6 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

T,ab Name: COMPUCHEM 

_,ab Code: LIBRTY 

'latrix: (soil /water) 

Sample wt/vol: 

,evel: ( low/med) 

% Moisture: not dec. 

;c Column: ZB624 

Case No.: 

WATER 

5 (g/ml) ML 

LOW 

ID: 0. 32 (mm) 

ACSGWLA-TB02 
Method: 8260B 

SAS No.: SDG No.: 4937 

Lab Sample ID: 493701 

Lab File ID: 493701A59 

Date Received: 11/09/04 

Date Analyzed: 11/17/04 

Dilution Factor: 1.0 

·~ 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u tA:::f 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane s. o· u 
75-00-3---------Chloroethane 5.0 u 
75-69-4---------Trichlorofluoromethane 5.0 u tA-J 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-triflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chloride 5.0 u 
156-60-5--------trans-1,2-Dichloroethene 5.0 u 
1634-04-4-------Methyl-tert-butyl ether --- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 5.0 u 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u 
108-88-3--------Toluene 5.0 u 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

ACSGWLA-TB02 
Method: 8260B 

SAS No.: SDG No.: 4937 

Lab Sample ID: 493701 

Lab File ID: 493701A59 

Date Received: 11/09/04 

Date Analyzed: 11/17/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u 
541-73-1--------1,3-Dichlorobenzene --- 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-l--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclohexane 5.0 u 

FORM I VOA 

11 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

_,ab Code: LIBRTY Case No.: 

~atrix: (soil/water) WATER 

.3ample wt/vol: 5 (g/ml) ML 

--_,evel: (low/med) LOW 

* Moisture: not dec. 

3C Column: ZB624 I D: 0 . 3 2 ( mm) 

ACSGWLA-TB02 
Contract: 8260B 

SAS No.: SDG No.: 4937 

Lab Sample ID: 493701 

Lab File ID: 493701A59 

Date Received: 11/09/04 

Date Analyzed: 11/17/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ______ (uL 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
====;=========~= =======~==================== ======== ============~ ===== 

1. ___________ -------------------------- ------
2. 
3 . -----------

4. ___________ ----------------------------- ------- -------------5. -----
6. 
7.------------ ---------------------------- ------- -------------8. ----
9. 

10 . ------------

11. ____________ ----------------------------
12. 
13.------------ ---------------------------- ------- ------------- -----
14. ____________ --------------------------- -------- -------------15. -----

16. ___________ ---------------------------- -------- -------------17. -----
18. 
19.------------ -------------------------- -------- -------------20. -----

21. ___________ ---------------------------- ------- ------------- -----
22. ___________ --------------------------- -------- ------------- -----
2 3 . -----------
24. 
2 5 . -----------

26. ___________ ---------------------------- -------- -------------27. -----

28. __________ ----------------------------- ------- -------------29. -----

30. ____________ -------------------------- -------- ------------- -----

FORM I VOA-TIC 
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LDC #: 12856E1 
SDG #:_4=9=3_,__7 ___ _ 
Laboratory: CompuChem 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: I :Z. !fr'#r 
Page:__Lot_ 

Reviewer:--fij-
2nd Reviewer:/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in 
attached validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

~alidatico A[ea I I Ccmmeots 

Technical holding times f). Sampling dates: \l I~ foy 
GCIMS Instrument performance check A l I 

Initial calibration A. % \:Z. ~9. ( z. :!O. ~90 svec.-
Continuing calibration .bvJ 
Blanks A 
Surroaate spikes A 
Matrix spike/Matrix spike duplicates tJ ~ ~----vk-

" 
Laborato_!Y control samples A \..-~? 

Regional Quality Assurance and Quality Control N 

Internal standards 

Target compound identification 

Compound quantitationiCROLs 

Tentatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
N 

N 

N 

N 

A 
tJ 
NV \0-=-

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

' D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples: ~ 
<A) 

-1 ACW-GW-LA-TB02 11 '-'B\...~f>r 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

12856E1W.wpd 

I 

~ f2--f .0 1"\L..-y-
u 



TARGET COMPOUND WORKSHEET 

METHOD: VOA (EPA SW 846 Method 82608) 

·-. --A. Chloromethane' S. TriGhloroethene KK. Trichloronuoromethane CCC. tert-Butylbenzene Ulll;. 1,2-0ichlorotetranuoroethane II - ! WV. 4-Ethyltolue:~-B. Bromomethane T. Oibromochloromethane LL. Methyl-tert-butyl ether ODD. 1,2,4-Trimethylbenzene II 
C. "in)l choridE ·• U. 1,1,2-Trichloroelhane MM. 1,2-0ibromo-3-chloropropane EEE. sec-Butylbenzene f WWW.Ethanol -3i D. Chloroethar . V. Benzene NN. Methyl ethyl ketone FFF. 1 03-0ichlorobenzene XXX. 01-lsopropyl ether ---- ·-1--
E. Methylene chloride W. trans-1 o3-Dichloropropene 00. 2,2-0ichloropropane GGG. p-lsopropyltoluene .. __ j YY\ . tert-Buta, d 

~ ' F. Acetone X B~moform• PP. Bromochlorornelhane HHH. 104-0ichlorobenzene ; z ·z. tert-Buly; :.tcot . .Ji j 

.---J __ - --- ...... ---· -f! 0 G. Carbon disulfide Y. 4-Methyl-2-pentanone QQ. 1,1-0ichloropropene Ill. n-Butylbenzene 1 f. :Vo. Ethylterl-ou! ,, eth"' 
I -~:: ·-- -11 H. 1,1-0ichloroethene•• Z. 2-Hexanone RR. Oibromomethane JJj, 1,2-0ichlorobenzene . P"l'l!:, tert-Amvt rroe:~o)'l tlttef it ~ --

j C<~G(: 1.ChlorcoleX!Ine 
); I. 1 0 1-0ichloroethane• AA. Tetrachloroethane SS. 1,3-0ichloropropane KKK. 10204-Trichlorobenzene 
~I -- -~ --- --·-~- ----- .~. 

j_o~~~~ .·~ at.xEix • 
.. J. 1 02-0ichloroetheneo lolA I BB. 1,1,202-Tetrachloroelhane• TT. 102-0ibromoethane LLL. Hexachlorobuladiene 

I K. Chloroform•• CC. Toluene" UU. 1,1,1,2-Tetrachloroethane MMM. Naphthalene I Et:EE. Acett>nllrile 
r-· -L. 1,2-Dichloroolhane DO. Chlorobenzene• W. lsopropylbenzene NNN. 102,3-Trichlorobenzene FFFF. Acrolein -M. 2-Butanone EE. Ethylbenzene" WVV.Bnxnobenzene 000. 1,305-Trichlorobenzene GGGG. Acry1vnltrile 

·-. -- ·-
N. 1,1,1-Trichloroelhane FF. Styrene XX. 1,2,3-Trichloropropane PPP. trans·1,2·Dichloroethene 

I 
HHHH. 1 04-Dioxane 

0. Carbon tetrachloride GG. Xyleneso total YY. n-Propylbenzene QQQ. cis-1,2-Dichloroethene 1111. Isobutyl alCohol 

P. Bromodichlorornelhane HH. Vinyl acetate Z2. 2-Chlorololuene RRR. m,p-Xylenes JJJJ. Melhacry1onilrile 

II 

Q. 1,2-Dichloropropane" II. 2-Chloroethylvinyl ether AAA. 103,5-Trimethylbenzene SSS. o-Xylene KI<'KK. Propionitrile 

R. cis-1,3-Dichloropropb .. a JJ. OichlorodiOuorornethane BBB. 4-Chlorotoluene T"rT. 1 o 1 o2· T richloro-1,2,2-triOuoroethane LLLL. I 
• = System performance check compounds (SPCC) for RRF : •• = Calibration check compounds (CCC) for %RSD. 

C• !MP"lDL.wpd 



LDC #: I 2 '8 ~ 5 I 
SDG II: ¥737 

METHOD: GC/MS VOA (EPA SW 846 Method 8260) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

PJea._se see quauncauons oerow lUI 1111 IL(U-UUII.a lll,,,., ..... u "'. "'u• ~~ ................ , .................... -- ·--··-.. -- - "'"'. . /9 H N/A Was a continuing calibration standard analyzed at least once every 12 hours for each Instrument? ( y A-.NIA Were percent differences (%0) end relative response factors (RRF) within method criteria for all CCC'a and SPCC's 1 Were all %0 and RRFs within the validation criteria of s25 %0 and ~0.05 RRF 1 YN 'JIJ/A 
1'--- Anding %0 Finding RRF 

II Date ·Standard 10 Compound (Umlt: <25.0%) (Umft: ~ 0.05) Associated Sample• 

\II n/o4 C::lTcJ Ltl \\I A~~ A ~2.0 A!\ -t 9) \L.. I KK 2(o.£\_ \, 
v 

-

.. 

Page:_/_ot_!_ 
Reviewer:~ 

2nd Reviewer:~ 

QuallflcaUons 

-J/vw/A 
-JJ 

,--~---,-~· ---r 



LDC Report# 12856F1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: ACS-89 

Collection Date: November 9, 2004 

LDC Report Date: December 9, 2004 

Matrix: Water 

Parameters: Volatiles 

Validation Level: EPA Level IV 

Laboratory: CompuChem 

Sample Delivery Group (SDG): 4951 

Sample Identification 

ACW-GW-LA9-6-1 0 
ACW-GW-LA9-6-1 ODL 

V:\LOGIN\MWH\ACS\12856F1.MW4 1 



Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82608 for 
Volatiles. 

The review follows the Remedial Design/Remedial Action PRP - Lead Project Quality 
Assurance Project Plan (November 2001, Rev. 0) and a modified outline of the USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review 
(October 1999) as there are no current guidelines for the method stated above. 

A table summarizing all data qualification is provided at the end of this report. Flags 
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

8 Compound or analyte was positively detected in a sample and in an associated 
blank. 

US Compound or analyte is not detected at or above the indicated concentration due 
to blank contamination. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\MWH\ACS\ 12856F1.MW4 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for 
selected compounds. 

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (f) was greater than or equal to 0.990 . 

Average relative response factors (RRF) for all system performance check compounds 
(SPCCs) were within method criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% . 

All of the continuing calibration RRF values for all system performance check compounds 
(SPCCs) were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions: 

Analysla Compound 
Method Blank 10 Date TIC (RT In minutes) Concentration Associated Samples 

VBLKPN 11/10/04 Chloromethane 1.5 ug/L ACW-GW-LA9-6-1 0 
Heptadecane (19.26) 6.6 ug/L 

VBLKPO 11/11/04 Chloromethane 1.3 ug/L ACW-GW-LA9-6-10DL 
Heptadecane (19.27) 6.0 ug/L 

V:\LOGIN\MWH\ACS\ 12856F1. MW4 3 



Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater (> 1 OX 
for common contaminants, >5X for other contaminants) than the concentrations found 
in the associated method blanks. 

Samples ACS-GW-LA TB02 (from SDG 4937) and ACS-GW-LA TB01 (from SDG 4814) 
were identified as trip blanks. No volatile contaminants were found in these blanks. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions: 

Sample Surrogate %R (Limits) Compound Flag A or P 

ACW·GW-LA9-6-1 0 Dibromolluoromethane 127 (80-120) All TCL compounds J (all detects) A 
1 ,2-Dichloroethane-d4 133 (80-120) 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable with the following exceptions: 

Sample Compound Finding Criteria Flag A or P 

All samples in SDG All TCL compounds No MS/MSD associated MS/MSD required. None p 
4951 with these samples. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria. 
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XII. Compound Ouantitation and CROLs 

All compound quantitation and CROLs were within validation criteria with the following 
exceptions: 

Sample Compound Finding Criteria Flag A or P 

ACW-GW-LA9-6-10 Benzene Sample result exceeded Reported result should J (all detects) A 
calibration range. be within calibration 

range. 

XIII. Tentatively Identified Compounds (TICs) 

All tentatively identified compounds were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

Data flags have been summarized at the end of the report. 

XVI. Field Duplicates 

Samples ACS-GW-LA3-16-19 and ACS-GW-LA-DUP01 (from SDG 4922) were identified 
as field duplicates. No volatiles were detected in any of the samples with the following 
exceptions: 

Concentration (ug/l) 

Compound ACS-GW-LA3-16-19 I ACS-GW-LA-DUP01 RPD 

I Chlo1oothoM 

I 

13 

I 

14 

I 

7 

I 52 53 2 Benzene 
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ACS-89 
Volatiles - Data Qualification Summary - SDG 4951 

I SDG I Sample I Compound I Flag I A or P I Reason I 
4951 ACW-GW-LA9-6-1 0 All TCL compounds J (all detects) A Surrogate recovery (%R) 

4951 ACW-GW-LA9-6-1 0 All TCL compounds None p Matrix spike/Matrix spike 
ACW-GW-LA9-6-1 ODL duplicates 

4951 ACW-GW-LA9-6-1 0 Benzene J (all detects) A Compound quantitation 
and CRQLs 

ACS-89 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 4951 

No Sample Data Qualified in this SDG 

ACS-89 
Volatiles - Field Blank Data Qualification Summary- SDG 4951 

No Sample Data Qualified in this SDG 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Matrix: (soil/water) 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

Case No.: 

WATER 

5 ( g/ml) ML 

LOW 

I D : 0 . 3 2 ( mm) 

ACSGWLA9-6-10 
Method: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101A59 

Date Received: 11/10/04 

Date Analyzed: 11/10/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 5.0 u 
74-87-3---------Chloromethane 5.0 u 
75-01-4---------Vinyl Chloride 5.0 u 
74-83-9---------Bromomethane 5.0 u 
75-00-3---------Chloroethane 50 r 
75-69-4---------Trichlorofluoromethane 5.0 u 
75-35-4---------1,1-Dichloroethene 5.0 u 
75-15-0---------Carbon disulfide 5.0 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 5.0 u 
67-64-1---------Acetone 13 u 
75-09-2---------Methylene Chlor1de 5.0 u s 156-60-5--------trans-1,2-Dichloroethene 13 
1634-04-4-------Methyl-tert-butyl ether -- 5.0 u 
75-34-3---------1,1-Dichloroethane 5.0 u 
156-59-2--------cis-1,2-Dichloroethene 5.0 u 
78-93-3---------2-butanone 13 u 
67-66-3---------Chloroform 5.0 u 
71-55-6---------1,1,1-Trichloroethane 5.0 u 
56-23-5---------Carbon Tetrachloride 5.0 u 
71-43-2---------Benzene 3800 E r 
107-06-2--------1,2-Dichloroethane 5.0 u 
79-01-6---------Trichloroethene 5.0 u 
78-87-5---------1,2-Dichloropropane 5.0 u 
75-27-4---------Bromodichloromethane 5.0 u 
10061-01-5------cis-1,3-Dichloropropene 5.0 u 
108-10-1--------4-Methyl-2-pentanone 13 u s 108-88-3--------Toluene 6.3 
10061-02-6------trans-1,3-Dichloropropene 5.0 u 
79-00-5---------1,1,2-Trichloroethane --- 5.0 u 
127-18-4--------Tetrachloroethene 5.0 u 
591-78-6--------2-hexanone 13 u 
124-48-1--------Dibromochloromethane 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

ID: 0. 32 (mm) 

ACSGWLA9-6-10 
Method: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101A59 

Date Received: 11/10/04 

Date Analyzed: 11/10/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (ub-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
100-42-5--------Styrene 5.0 u 
75-25-2---------Bromoform 5.0 u 
98-82-8---------Isopropyl Benzene 5.0 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5.0 u --541-73-1--------1,3-Dichlorobenzene 5.0 u 
106-46-7--------1,4-Dichlorobenzene 5.0 u 
95-50-1---------1,2-Dichlorobenzene 5.0 u 
96-12-8---------1,2-Dibromo-3-Chloropropane 5.0 u 
120-82-1--------1,2,4-Trichlorobenzene - 5.0 u 
1330-20-7-------Xylene (total) 5.0 u 
79-20-9---------Methyl acetate 5.0 u 
110-82-7--------Cyclohexane 5.0 u 
108-87-2--------Methylcyclonexane 5.0 u 

FORM I VOA 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA9-6-10 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Contract: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Sample wt/vol: 5 

LOW 

(g/ml} ML Lab File ID: 495101AS9 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Soil Extract Volume: (uL} ----

Date Received: 11/10/04 

Date Analyzed: 11/10/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ ============================ ======== ============= 

1. 352-93-2 DIETHYL SULFIDE 9.62 9.5 
2. UNKNOWN 14.87 140 
3 . 873-94-9 CYCLOHEXANONE, 3,3,5-TRIMETH 14.97 58 
4 . LABORATORY ARTIFACT 16.62 5.3 
5 . 
6 . 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 
----------
NJ 
J 
NJ 
J 
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FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA9-6-10DL 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ZB624 I D : 0 . 3 2 ( mm) 

Method: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101D2A59 

Date Received: 11/10/04 

Date Analyzed: 11/11/04 

Dilution Factor: 500.0 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: (ul-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-71-8---------Dichlorodifluoromethane 2500 u 
74-87-3---------Chloromethane 2500 u 
75-01-4---------Vinyl Chloride 2500 u 
74-83-9---------Bromomethane 2500 u 
75-00-3---------Chloroethane 2500 u 
75-69-4---------Trichlorofluoromethane 2500 u 
75-35-4---------1,1-Dichloroethene 2500 u 
75-15-0---------Carbon disulfide 2500 u 
76-13-1---------1,1,2-trichloro-1,2,2-trlflu 2500 u 
67-64-1---------Acetone 6300 u 
75-09-2---------Methylene Chloride 2500 u 
156-60-5--------trans-1,2-Dichloroethene 2500 u 
1634-04-4-------Methyl-tert-butyl ether -- 2500 u 
75-34-3---------1,1-Dichloroethane 2500 u 
156-59-2--------cis-1,2-Dichloroethene 2500 u 
78-93-3---------2-butanone 6300 u 
67-66-3---------Chloroform 2500 u 
71-55-6---------1,1,1-Trichloroethane 2500 u 
56-23-5---------Carbon Tetrachloride 2500 u 
71-43-2---------Benzene 80000 D 
107-06-2--------1,2-Dichloroethane 2500 u 
79-01-6---------Trichloroethene 2500 u 
78-87-5---------1,2-Dichloropropane 2500 u 
75-27-4---------Bromodichloromethane 2500 u 
10061-01-5------cis-1,3-Dichloropropene 2500 u 
108-10-1--------4-Methyl-2-pentanone 6300 u 
108-88-3--------Toluene 2500 u 
10061-02-6------trans-1,3-Dlchloropropene 2500 u 
79-00-5---------1,1,2-Trichloroethane -- 2500 u 
127-18-4--------Tetrachloroethene 2500 u 
591-78-6--------2-hexanone 6300 u 
124-48-1--------Dibromochloromethane 2500 u 
106-93-4--------1,2-Dibromoethane 2500 u 

FORM I VOA 

13 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ACSGWLA9-6-10DL 
Lab Name: COMPUCHEM Method: 8260B 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2 ( mm) 

Soil Extract Volume: ________ (uL) 

SAS No.: SDG No . : 4 9 51 

Lab Sample ID: 495101 

Lab File ID: 495101D2A59 

Date Received: 11/10/04 

Date Analyzed: 11/11/04 

Dilution Factor: 500.0 

Soil Aliquot Volume: {uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-90-7--------Chlorobenzene 2500 u 
100-41-4--------Ethylbenzene 2500 u 
100-42-5--------Styrene 2500 u 
75-25-2---------Bromoform 2500 u 
98-82-8---------Isopropyl Benzene 2500 u 
79-34-5---------1,1,2,2-Tetrachloroethane 2500 u 
541-73-1--------1,3-Dichlorobenzene --- 2500 u 
106-46-7--------1,4-Dichlorobenzene 2500 u 
95-50-1---------1,2-Dichlorobenzene 2500 u 
96-12-8---------1~2-Dibromo-3-Chloropropane 2500 u 
120-82-1--------1,2,4-Trichlorobenzene - 2500 u 
1330-20-7-------Xylene (total) 2500 u 
79-20-9---------Methyl acetate 2500 u 
110-82-7--------Cyclohexane 2500 u 
108-87-2--------Methylcyclonexane 2500 u 

FORM I VOA 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ACSGWLA9-6-10DL 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: ( low/med) 

% Moisture: not dec. 

GC Column: ZB624 

5 

LOW 

(g/ml) ML 

I D : 0 . 3 2_ ( mm) 

Contract: 8260B 

SAS No.: SDG No.: 4951 

Lab Sample ID: 495101 

Lab File ID: 495101D2A59 

Date Received: 11/10/04 

Date Analyzed: 11/11/04 

Dilution Factor: 500.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ------- ( u:.:_ 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ ============================ ======== ============= ===== 

1. ____________ -----------------------------+-------- ----------~- -----
2. ____________ ----------------------------- -------- ------------- -----
3. ____________ ----------------------------- -------- ------------ -----
4. ____________ ----------------------------- -------- ------------- -----
5. ____________ ----------------------------- -------- ------------- -----
6. ____________ ----------------------------- -------- ------------- -----
7. ____________ ----------------------------- -------- ------------- -----
8. ____________ ----------------------------- -------- ------------- -----
9. ____________ ----------------------------- -------- ------------ -----

10. ____________ ----------------------------- -------- ------------- -----
11. ____________ ----------------------------- -------- ------------- -----
12. ____________ ----------------------------- -------- -------~~-- -----
13. ____________ ----------------------------- -------- ------------- -----
14. ____________ -------------------------------------------------------
15. ____________ ----------------------------- -------- ------------- -----
16. ____________ ---------------------------- -------- ------------- -----
17. ____________ ----------------------------- -------- ------------- -----
18. ____________ ----~---------------------- -------- ------------- -----
19. ____________ ----------------------------- -------- ------------- -----
20. ____________ ---------------------------- -------- ------------- -----
21. ____________ ---------------------------- -------- ------------- -----
22. ____________ ---------------------------- -------- ------------- -----
23. ____________ ---------------------------- -------- ------------- -----

-~~:------------ ---------------------------- -------- ------------- -----
26. ____ ~------ ---------------------------- -------- ------------- -----
27. ____________ ---------------------------- -------- ------------- -----
28. ____________ ---------------------------- --------------------- -----
29. ____________ ---------------------------- -------- ------------- -----
30. ____________ ------~-------------------- -------- ------------- -----

FORM I VOA-TIC 

15 



LDC #: 12856F1 

SDG #: 4951 
laboratory: CompuChem 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:~aY 
Page:_Lot_· 

Reviewer:-/i::_ 
2nd Reviewer:-r 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in 
attached validation findings worksheets. 

V:~liri:~tinn Ar11>:~ 
,.. 

•nt!t 

I. Technical holding times (). Sampling dates: lJ_q/o~ 
II. GC/MS Instrument performance check A I I 

Ill. Initial calibration A. ·~ Rs.P. (,_ .zo.q"\0 ~f'C.C.. ~~ oh:_ 
IV. Continuing calibration b. ~ 

u 

v. Blanks --bvJ 
VI. Surrogate spikes _t;~ 
VII. Matrix spike/Matrix spike duplicates tJ f'JoV\e / p 
VIII. Laboratory control samples A \..-&? 
IX. Regional Quality Assurance and Quality Control N 

X. Internal standards A 
XI. Target compound identification A 
XII. Compound quantitation/CRQLs sw 
XIII. Tentatively identified compounds (TICs) D. 
XIV. System performance A. 
XV. Overall assessment of data A 
XVI. Field duplicates ~u) {);:. />.(!.~ -C::a w- 1.-A~- \lo ~~d I ~P~.ft; 1-141/"J-. 

~?-&W-vP..- VlA 1 

XVII. Field blanks t-'D 1 <? :: M..w- C:::t w - vA - 1 e,o 2.- Sp~ .\+ L-tot ~ 1 
"l~.: ~C.,.,';:> (;)w- t...A- -reo\ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

s.o~~ '0\Y 

FB = Field blank EB = Equipment blank 

Validated Samples: 
\J,)j 

1-\-' ACW-GW-LA9-6-1 0 11 l \J~t..¥-fN 21 31 . 
2-t' ACW-GW-LA9-6-1 ODL 12 ' V?J\..\<fO 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

12856F1W.wpd 



LDC #:._+-\ 1-..:.....~~S"le>_f.L.....L...../ _ 
SDG #:. _ _____,t.Jh~~QH--

VALIDATION FINDINGS CHECKLIST 

Method: Volatiles (EPA SW 846 Method 82608) 

all percent relative standard deviations rkRSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

a curve fit used for evaluation? H Yes, what was the acceptance criteria used? 

all percent differences (%0) and relative response factors (RRF) within 
criteria for all CCCs and SPCCs? 

all percent differences (%0) .=:, 25% and relative response factors (RRF) ~ 

a matrix spike (MS) and matrix spike duplicate (MSO) analyzed for each 
matrix In this SOG? If no, indicate which matrix does not have an associated 
MS/MSD. Soli/ Water. 

a MS/MSO analyzed every 20 samples of each matrix? 

the MS/MSO percent recoveries (%R) and the relative percent differences 
ac limits? 

VOA-sw.rv version 1.0 

Page:..L._ of----72-­
Reviewer: q 

2nd Reviewer: t __ 



LDC # :,_+-J ~-"---""~'---:-...... f~J­
JG #:._~1-f+--Lj=~...._/ __ 

VALIDATION FINDINGS CHECKLIST 

Were the mejor Ions (> 1 0 percent relative Intensity) In the reference spectrum 
evaluated In sample spectrum? 

Were relative Intensities af the mejor ions within ± 20% between the sample and 
reference spectra? 

Did the raw data Indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

compounds were detected in the field duplicates. 

VOA-SW.IV version 1.0 

Page:__h5f___2 
Reviewer:---Pr-

2nd Reviewer:-F-



LDC #:-+f ....;...JI£_,..;;......;;;St,-'-!-f__,/ __ 
SDG #:_....;.y+-',"-=S"';..J./ __ _ 

VALIDATION FINDINGS CHECKLIST 

Target compounds were detected In the field blanks. 

VOA..SW.IV version 1.0 

Page:_2of 7 
Reviewer:--!fJ:. 

2nd Reviewer:/-~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA (EPA SW 846 Method 82608) 

-A. Chloromethane• S. Trichloroethane KK. Trlchlorolluoromethane CCC. tert-Butyfbenzene UUU. 1.2-Dichlorotetrafluoroethane 
, B. Bromomethane T. DibromOchlofomelhane LL Methyl-tart-butyl ether DOD. 1,2,4-Trlmethylbenzene VVV. 4-Ethylloluene 
C. Vinyl chorlde•• U. 1,1,2-Trlchloroethane MM. 1,2-0ibromo-3-chloropropene EEE. sec-Butylbenzene WWW. Ethanol 
D. Chloroethane V.Benzene NN. Methyl ethyl ketone FFF. 1,3-Dichlorobenzene XXX. Ol-laopropyl ather 
E. Methylene chloride W. trana-1,3-0ichloloplopeue 00. 2,2-0ichloropropane GGG. p-lsopropy~toluene YYY. tart-Butanol 
F. Acetone X. Bromoform" PP. Brornochloromalhane HHH. 1,4-0ict\lorobenz UZ. tert-6utyl alcOhol 
G. Carbon disulfide Y. 4-Methyt-2-pem.none QQ. 1,1-0idlloroplopeue Ill. n-Butylbenlana MAA. Ethyltert-butyl ather 
H. 1,1-Dichloroethene- Z. 2-Hexanone RR. Olbromomelhane JJJ. 1,2-0ic:hlorobanmne 8888. tart-Amyl methyl ether 
I. 1, 1-Dichloroefhane" A.A. Tetrachloloelhene SS. 1,3-Dichloropropane KKK. 1 ,2,4-Trlchlorobenzene CCCC.1.Chlorohe1Cane 
J. 1,2-0ichloroethene, total BB. 1, 1,2,2-Tetrachloroethane" TT. 1,2-Dibromoethane UL Hexachlorobuladlen DODD. llopropyl aloohol 
K. Chloroform•• CC. Toluene- UU. 1,1,1,2· Tetrachloroethane MMM. Naphtha'- EEEE. AcetonHrlle 
L. 1,2-Dichloroathana DO. Chlorobenzene" W. lsopropytbanzene NNN. 1,2.3-Trlchlorobenzane FFFF.Acroleln 
M. 2-Butanone EE. Elhylbenzane .. WW. Brornobenzene 000. f,3,5-Tl1chlorobenzene GGGG. Acrylonitrile 
N. 1,1, 1-Trlc:hloroalhane FF. Slynlne XX. 1 ,2,3-TrlchiOI 0P1 opine PPP. trans-1,2-Dichloroelhene HHHH. 1,4-0ioxane 
0. Carbon tetrachloride GG. Xytenaa. total YY. n-Propylbanzene QQQ. cla-1,2-Dichloroelhene IIIL Isobutyl alcohOl 
P. Bromodlchlolbmethana HH. Vinyl acetate ZZ. 2.Chlorotoluene RRR. rn,p-Xylenea JJJJ. Methacryfonllrle 
a. 1,2-Dichloropropana .. II. 2.Chloroathylvlnyl ather MA.. 1,3,5-Trtmethylbenzane SSS. a-Xylene KKKK. Proplonllltle 
R. cls-1 3-Dichloropropene JJ. Dlchlorodlfluoromethane BBB. •-Cfllorotoluene TTl. 11 2-Trlchloro-1 2 2-trlfluoroethana LLLL. 

• = System performance check compounds (SPCC) for RRF : •• = Calibration check compounds (CCC) for %RSD. 

COMPNDl.wod 



LOC #: I W5ZE'f I 
SDG #: ' 'ijSI 

VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) ie se see qualifications below for all questions answered ·~. Not applicable questions are Identified as •NfA•. Y N A Was a method blank associated with every sample In this SDG? Y N A Was a method blank analyzed at least once avery 12 hours for each matrix and concentration? · · · · ·· ·· · · · • - •• - - - ._ -- - - -- the aualiftcations bel, ., ... .,.. ~m1[fuon 
ifank anal,-·- ----· \ 0 0 

I l\JP ) 
:one. unlta: , W1\. I L ... Associated Samples: 

-v 

lliiiirll 
Blank ID 

Sample Identification 
~ "~'--~rrJ 

I'.,...'J'•• .... J:AIOI'IOe 

I~ A \.~ 
-r'; eo \-a.. J. ~ t:a l'\ e_..- (Q.{.p 

I 
.. ( \'\. 2./p 

•, 

CRCL 

Blank analy•l• data: . \\Jlljo~ 
2- L ~PJ Cone. unltr. vtO... I\ Associated Samples: 

u. 
Compound Blank ID 

Sample ldentlflcaUon • .JJfiW~ta{b~2W.<tft%J%~ \1~\..\<r'C 
t.AethVfene ch~ 

Ac~ A \·~ 
"'t"\v ~~J., ~- ~eot.ne....- tp,O . 

J 

(\q.2.1) 
\... 

CRCL 

All result• w•e qualified 1.11lng the c:rtterta Wiled b.aow tDCC8pt thole circled. 

- - -

I 

Page:__Lot I 
Reviewer: 7/ 

2nd Reviewer: ~ 

. 
-

-
I 

I 

Nota: Common contamlnanta 1uch a Mllthyleoe chloride, Acetone, 2-BlMnone, Carbon dl8ulflde and TIC. thai w.a detected In Iampi• within tWI times 1ha ••oclaWd method blank conc.Watloo ware 
qualified ea not detected, V. Other contarnlnara wlhln five tlr-r-. h nwthod blri ~ w.. aleo qualllad • nat datected, "U". 

U-ANI ~B 



....... ..; #: v~- F I VA ___ ATIL .. FIN ____ GS __ RKL __ ET 
SDG #: yjSJ Surrogate Spikes 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

see qualifications below for all questions answered •N·.- Not applicable questions are identified as •NfA•. 

I f 
age. __ of __ 

Reviewer:__p..__ 
2nd Reviewer:~ 

f!jj!AIN)A Were all surrogate %R within QC limits? 
N A If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside of criteria? 

# l Da~--~ Sample ID ~--S:rroqate- - --~---~Recovery (Limits) I Qualifications 

I I I I 1 ~~ 1 ~~?,2 : w ~~~: 1 ~zcr-Zb --- ------1 

I I I I I : ;1 I 
I I I I I : : I I 
~I I · I l I ; : I I 
1

!1 I I I I : ; I I 

I I I I : : I I 
SMC1 (TOL) =Toluene-dB 
SMC2 (BFB) = Bromofluorobenzene 
SMC3 (OCE) = 1 ,2-Dichloroethane-d4 
SMC4 (DFM) = Dibromonuoromethane 

SUR1SB 

ac Limits (Soil) 
81-117 
74-121 
80-120 
80-120 

ac Limits (Water) 
88-110 
86-115 
80-120 
86-118 



LDC #: 1-v£~F} 
SDG #: . '1 js) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

f.es ~e see 
Yl 'iJ N/A 

~ N/A y J 

\. J 

# Date SampleiD 

\ 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQls 

Finding Associated Samples 

'.J ~ c.ee!: ~~d ~\ 
f~"'t-e-

1..1 

Comments: See sample calculation verification worksheet for recalculations 

\4Q~ --

Page:___l_of~ 
Reviewer: f7 

2nd Reviewer: A 
< 

Qualifications 

J/A ~~ct-



( 

LOC#: 
SDG#: ___ _ 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOO: GC/MS VOA {EPA SW 846 Method 82608) 

~N N/A Were field duplicate pairs identified in this SDG? 
y N NJA Were target compounds detected in the field duplicate pairs? 

/ 
v Concentration 1_ ~~Jt.-1 

Ul 

Compound A~&, -G..~- \.A?, - A e.~- G,W- vA-
1!.- I~ 

p J~ J'i 
v $'}/ 5~ 

Concentration ( ) 

Compound : 

Concentration ( ) 

Compound 

Concentration 1 l 

Compound 

Page: __ / at_!_ 
Reviewer: F? 

2nd reviewer=--.-.;+',___ 

P4Po1 RPD 

J 
r 

RPD 

RPD 

RPD 



LDC #: [ 'V~ 'F-J 
SDG #: lj 4~1 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:____B,f_L 
Reviewer: fi 

2nd Reviewer: fi: > 4 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following calculations: 

RRF = (AJ(C~)/(A~)(CJ A. • Area of compound, 
average RRF • sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

c.- Concentration of compound, 
S = Standard deviation of the RRFs 
X = Mean of the RRFs 

I 

I I Reeorted 

Calibration RRF 
# Standard 10 Date Compound (Reference Internal Standard) (~ std) 

S2~\CA\.. uf\b(o'i 
~e.J"_It:l~"'"- ,_..,,,_,......_ 0 1 Meth,leAe ehl~iee (1st internal standard) 10• .,..,."',.., 1--

-.;, .11f:\ I ..-.: ';~7' -· ·~· ~ ·~ (2nd i nal standard) 0. '·fl,"t_'f 'b 1--
I r .t.- .V1 (,.11'\ 1.41>. '1""'0 u.eo ~~ ~ 1· "?j~'? +elt:lene (3rd internal standard 

2 Methylene chloride (1st internal standard) -
Trichlorethene (2nd internal standard) -
Toluene (3rd internal standard) 

3 Methylene chloride (1st internal standard) 

I 
I--

Trlchlorethene (2nd Internal standard) 
~ 

Toluene (3rd Internal standard) 

4 Methylene chloride (1st Internal standard) 

I 
-

Trlchlorethene (2nd Internal standard) -
Toluene (3rd Internal standard) 

A~ .. Area of associated internal standard 
C~ = Concentration of Internal standard 

I Recalculated II Reeorted I Recalculated II 
RRF Average RRF Average RRF I ( ~td) (Initial) (Initial) 

u 
o.-r..~_'{-v2 '.,. ?-L\i 5"~!,] a. OZ..'f_1_ c:;;Cf 

O.A__"1 'f_ t;J 0 -4Dt ~ ,_,tt,.;f 0. o./t.:t L/ 1--'l--' 

1.7,\L#'-J~ \•?~~;'7"'t: ~ 1·_~-o~ 

I II I I 

I I I I 

Reeorted I Recalculated I 
%RSD I %RSD ! 

\l.-."2,~ IV' • ~ 

Lt. cP I? "· (, ,.-,oO) 1 • ., \ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

i .... - ... c.1sl 



Loc#: 1 -:z.-e~ f/ 
SDG #: Y jSJ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: I of I 
Reviewer:--f7 

2nd Reviewer: '~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference = 100 * (ave. RRF • RRF)/ave. RRF 
RRF = (A,.)(C,)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, 
c. = Concentration of compound, 

A, = Area of associated Internal standard 
C., = Concentration of internal standard 

Reported Recalculated 
Calibration Average RRF RRF RRF 

# Standard 10 Date Compound (Rqference Internal Standard\ (Initial) ICC\ CCC\ 

1 6~'/J/11 ulu/o1 -~~~ro ~ 7 .... , ...... 
Me!ll,le11e ~l1lori8e (1st internal standard) o . ., .. f1vo o. I #IIJS"1~"""Ps- tJ-tCJs1~ 

ASj ~~~.~~~ · .;;.,;·;· d internal standard) t) • '-/ Cf r.rz,-z,uO o. 4~;-,(,~3 f), of<i 5'1(, 

' 
~ .1-o VJ '-'If PI --co~-
-eh IIIQS (3rd Internal stand I· '?'J."'1:J~O 1-1~'-~3> 1-a.f?>(,,., . -
1 1 4th internal standard) -

2 Methylene chloride (1st internal standard) 

Trichlorethene (2nd internal standard) 

Toluene (3rd Internal standard) 

1 1 2 2-Tetrachloroethane (4th internal standard) 

3 Methylene chloride (1st internal standard) 

Trichlorethene (2nd internal standard) 

Toluene (3rd internal standard) 

1 1 2 2-Tetrachloroethane (4th Internal standard) 

4 Methylene chloride (1st internal standard) 

Trlchlorethene (2nd internal standard) 

Toluene (3rd Internal standard) 

1,1,2,2-Tetrachloroethane (4th Internal standard) 

Reported Recalculated 
%0 %0 

v;. err '2£).1</ - 0-?1) 0-3~ 

b.~'/ b.3y 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\WPOOCS\WRK\VOA\CONCLC.1 SB 



LDC #: \ '1-'0~ f J 
SDG #: 4 4>1 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page: _Lot_/ 
Reviewer: t:)_ 

2nd reviewer:f 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Sample 10· . 
Surrogate 

Spiked 

Toluene-de UlJ. c.) 

Bromofluorobenzene 

1,2-Dichloroethane-d4 

Dibromotluoromethane 

Sample ID· . 
Surrogate 

Spiked 

Toluene-de 

Bromofluorobenzene 

1,2-Dichloroelhane-d4 

Dibromotluoromethane 

SampleiD· 

Surrogate 
Spiked 

Toluene-de 

Bromofluorobenzene 

1 .2-Dichloroethane-d4 

Dibromotluoromethana 

Sample ID· . 
Surrogate 

Spiked 

Toluene-de 

Bromofluorobenzene 

1 ,2-Dichloroethane-d4 

Dibromotluoromelhane 

SampleiD· . 
Surrogate 

Spiked 

Toluene-de 

Bromotluorobenzene 

1 ,2-0ichloroethane-d4 

Dibromofluoromethane 

SURRCALC.1 SB 

.. 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~'4. O't? Rrt 
,i.yt. o0CP q§ 
., ~~- . .., 2.-"\ ,;., 
""'"·Gfl? \ 'J.-1 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Perc..,t 
Recovery Percent l Recalculated Difference 

C61 tJ 
ot'S'"" ' 1r 
'~? II 

\~1 v 

Percent 
Recovery Percent 1 Recalculated Difference 

11' 
II 

Percent 
Recovery Perc..,t 

lr Recalculated Difference 

ll 
-

Percent 
Recovery Percent 

~ Recalculated Difference 

IJ 

II 

Percent 
Recovery Percent 

I Recalculated Dlrterence 

..-



,_..,..., #: ... ~ ..... ' '} 
SDG #: j'\$1 

VAL .... ATIC., ••• =INL. .... ..:3S .u ... nK~ ..... ET 
Laboratory Control Sample Results Verification 

I I 

rage: __ . of __ 

Reviewer: 17 
2nd Reviewer: '0 ,.,-, 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA '" Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS ID: \] e tJ \..~"? 

Compound 

Bm:;;:;i::::::::::r::;;::::::::r;::;:~:;-r:::::::~;;:;;:::::;:::tl::~:::::;:::,, 

1,1-Dichloroethene 

Trlchloroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 
Adde,C\ 

( v\~1 \..-) 

LCS I LCSD 

¢ ~fl._ 

~ JJ 

Spiked Sample ,.. 

"<·~~·w 
..... 

LCS I LCSD 

_q,~'t-' JlA 
~ ~ .t.t.> 
~~-~ 
4~-1.\ 0 
~e.§-v ., 

II LCS --u-ll LCSD ll LCS/LCSD l 
1

1_ Perce_~ Re_~ov!'!_ _I[_ Percent Recovery _II RPD I 

I Reported I Recalc.-=-JL -Fte;orted ~- Recalc. II Reported I Re_c::alculat_ed -~ 
if ~ ~ 
9\ _'n ~ ,} _12_ v 
'1_1 'll_ / 
~~ i1 rJfr y 

/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

LCSCLC.1SB 



LDC #: l.YCC~ f } 
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LDC: 

MWH Americas, Inc. 
175 West Jackson Blvd, Suite 1900 
Chicago, IL 60604-2814 
ATTN: Mr. Chad Smith 

SUBJECT: ACS-89, Data Validation 

Dear Mr. Smith, 

LDC #12856 
December 22, 2004 

SUBJECT: Precision, Accuracy, Representativeness, Comparability, Completeness 
(PARCC) Summary Report for the ACS-89 Project 

Enclosed is the Precision, Accuracy, Representativeness, Comparability, 
Completeness (PARCC) Summary Report for the ACS-89 project. 

We appreciate this opportunity to support MWH Americas, lc. in the performance 
of this project. Please feel free to call me at (760) 634-0437 if you have any 
questions. 

Please feel free to contact us if you have any questions. 
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t. a~~ aT. Rauto 
p ations Manager/Senior Chemist 

V:\LOGIN\MWH\ACSI12856COVP.wpd 



PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY, 
COMPLETENESS SUMMARY REPORT 

American Chemical Service 

12/22/04 



Table of Contents 

Section Title Page No. 

1.0 Introduction ......................................................................................... 1 

2.0 Volatile Organic Compounds .................................................................. 5 

2.1 Precision and Accuracy ............................................................... 5 
2.2 Representativeness .................................................................... 6 
2.3 Comparability ............................................................................. 7 
2.4 Completeness ............................................................................ 7 

3.0 Variances ............................................................................................ 8 

4.0 Summary of PARCC Criteria .................................................................. 8 

4.1 Precision and Accuracy ............................................................... 8 
4.2 Representativeness .................................................................... 8 
4.3 Comparability ............................................................................. 8 
4.4 Completeness ............................................................................ 8 

ii 



Glossary 

CRDL 
CRQL 
DQO 
LCSILCSD 
MSIMSD 
PARCC 
QAPP 
QAJQC 
RPD 
RRF 
RL 
SDG 
ugiKg 
ugiL 
US EPA 
voc 
%D 
%R 
%RSD 

Contract Required Detection Limit 
Contract Required Quantitation Limit 
Data Quality Objectives 
Laboratory Control Sample I Laboratory Control Sample Duplicate 
Matrix Spike I Matrix Spike Duplicate 
Precision,Accuracy,Representativeness,Comparability, Completeness 
Quality Assurance Project Plan 
Quality Assurance I Quality Control 
Relative Percent Difference 
Relative Response Factor 
Reporting Limit 
Sample Delivery Group 
Micrograms per Kilogram 
Micrograms per Liter 
United States Environmental Protection Agency 
Volatile Organic Compound 
Percent Difference 
Percent Recovery 
Percent Relative Standard Deviation 

iii 



PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY, 
COMPLETENESS SUMMARY REPORT 

American Chemical Service 

1.0 INTRODUCTION 

Remedial design/ remedial action was conducted at the American Chemical Service, Inc. NPL 
Site in Griffith, Indiana. This part of the site investigation for Lower Aquifer included the 
collection and analyses of 14 groundwater samples including quality control (QC) samples and 
dilutions. The analyses were performed by the following methods: 

Volatile Organic Compounds by EPA SW 846 Method 82608 

Analytical services were provided by Compuchem who performed analyses on the groundwater 
samples. The samples were grouped into sample delivery groups (SDGs) of up to 20 field 
samples received by the laboratory. The environmental samples are associated with QA/QC 
samples designed to document the data quality of the entire SDG or a sub-group of samples 
within an SDG. Table I in Appendix A is a cross-reference table listing each sample, analysis, 
SDG, collection date, laboratory sample number, and matrix. All shaded samples in Table I in 
Appendix A were reviewed under EPA Level 4 guidelines. 

Approximately ten percent of the analytical data were validated according to EPA Level 4 data 
validation procedures and ninety percent of the analytical data were validated according to EPA 
Level 3 data validation procedures. The analytical data were evaluated for quality assurance 
and quality control (QA/QC) based on the following documents: The Remedial Design/ 
Remedial Action PRP-Lead Project at the American Chemical Service, Inc. NPL Site, Griffith, 
Indiana Quality Assurance Project Plan, November 2001, Contract Laboratory Program National 
Functional Guidelines for Organic Data Review, October 1999, and the EPA SW 846 Third 
Edition, Test Methods for Evaluating Solid Waste. 

This report summarizes the QA/QC evaluation of the data according to precision, accuracy, 
representativeness, completeness, and comparability (PARCC) relative to the project data 
quality objectives (DQOs). This report provides a quantitative and qualitative assessment of the 
data and identifies potential sources of error, uncertainty, and bias that may affect the overall 
usability. 

The PARCC summary report evaluates and summarizes the results of QA/QC data validation 
for the entire sampling program. Each analytical fraction has a separate section for each of the 
PARCC criteria. These sections interpret specific QC deviations and their effects on both 
individual data points and the analyses as a whole. Section 4 presents a summary of the 
PARCC criteria by comparing quantitative parameters with acceptability criteria defined in the 
project DQO's. Qualitative PARCC criteria are also summarized in this section. 

Precision and Accuracy of Environmental Data 

Environmental data quality depends on sample collection procedures, analytical methods and 
instrumentation, documentation, and sample matrix properties. Both sampling procedures and 
laboratory analyses contain potential sources of uncertainty, error, and/or bias, which affect the 
overall quality of a measurement. Errors in sample data may result from incomplete equipment 
decontamination, inappropriate sampling techniques, sample heterogeneity, improper filtering, 
and improper preservation. The accuracy of analytical results is dependent on selecting 
appropriate analytical methods, maintaining equipment properly, and complying with QC 



requirements. The sample matrix also is an important factor in the ability to obtain precise and 
accurate results within a given media. 

Environmental and laboratory QA/QC samples assess the effects of sampling procedures and 
evaluate laboratory contamination, laboratory performance, and matrix effects. QA/QC samples 
include: trip blanks, equipment rinsate blanks, field duplicates, method blanks, laboratory control 
samples (LCSs), surrogate spikes, matrix spike/matrix spike duplicates (MS/MSDs), and 
laboratory duplicates. 

Before conducting the PARCC evaluation, the analytical data were validated according to the 
Remedial Design/ Remedial Action PRP-Lead Project at the American Chemical Service, Inc. 
NPL Site, Griffith, Indiana Quality Assurance Project Plan, November 2001, and the Functional 
Guidelines for Organic Data Review (USEPA 1999} and EPA SW 846 Third Edition, Test 
Methods for Evaluating Solid Waste. Samples not meeting the project procedures manual and 
the Functional Guideline acceptance criteria were qualified with a flag, an abbreviation 
indicating a deficiency with the data. The following are flags used in data validation. 

J Estimated The associated numerical value is an estimated quantity. The analyte was 
detected but the reported value may not be accurate or precise. The "J" qualification 
indicates the data fell outside the QC limits, but the exceedance was not sufficient to 
cause rejection of the data. 

R Rejected The data is unusable (the compound or analyte may or may not be present). 
Use of the "R" qualifier indicates a significant variance from functional guideline 
acceptance criteria. Either resampling or reanalysis is necessary to determine the 
presence or absence of the rejected analyte. 

UB Analyte was not detected at or above the indicated concentration due to blank 
contamination. The "UB" flag is used to qualify any result detected in an environmental 
sample at a concentration less than 10 times the value of the concentration in any 
associated blank for common laboratory contaminants and less than 5 times the 
concentration in any associated blank for all other contaminants 

B Analyte was positively detected in a sample and in an associated blank. The "B" flag is 
used to to qualify any result detected in an environmental sample at a concentration 
greater than 10 times the value of the concentration in any associated blank for common 
laboratory contaminants and greater than 5 times the concentration in any associated 
blank for all other contaminants 

UJ Estimated/Nondetected Analyses were performed for the compound or analyte, but it 
was not detected and the sample quantitation or detection limit is an estimated quantity 
due to poor accuracy or precision. This qualification is also used to flag possible false 
negative results in the case where low bias in the analytical system is indicated by low 
calibration response, surrogate, internal standard, or other spike recovery. 

Once the data are reviewed and qualified according to the Remedial Design/ Remedial Action PRP­
Lead Project at the American Chemical Service, Inc. NPL Site, Griffith, Indiana Quality Assurance Project 
Plan, November 2001 and the functional guidelines, the data set is then evaluated using PARCC 
criteria. PARCC criteria provide an evaluation of overall data usability. The following is a 
discussion of PARCC criteria as related to the project DQOs. 
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Precision is a measure of the agreement or reproducibility of analytical results under a given 
set of conditions. It is a quantity that cannot be measured directly but is calculated from percent 
recovery data. Precision is expressed as the relative percent difference (RPO): 

RPO = (01-02)/{1/2(01+02)} X 100 

Where 01 and 02 are the reported concentrations for sample and duplicate analyses. Precision 
is primarily assessed by calculating an RPO from the percent recoveries of the spiked 
compounds for each sample in the MS/MSO pair. In the absence of an MS/MSO pair, a 
laboratory duplicate or LCS/LCSO pair can be analyzed as an alternative means of assessing 
precision. In some cases, samples from multiple SOGs were within one QC batch and therefore 
are associated with the same laboratory QC samples. An additional measure of sampling 
precision was obtained by collecting and analyzing field duplicate samples, which were 
compared using the RPO result as the evaluation criteria. 

MS and MSO samples are field samples spiked by the laboratory with target analytes prior to 
preparation and analysis. These samples measure the overall efficiency of the analytical 
method in recovering target analytes from an environmental matrix. A LCS is similar to an 
MS/MSO sample in that the LCS is spiked with the same target analytes prior to preparation and 
analysis. However, the LCS is prepared using a controlled interference-free matrix instead of a 
field sample aliquot. Laboratory reagent water is used to prepare aqueous LCS. Non-aqueous 
LCSs are prepared using solid media approved by the American Society for Testing and 
Materials (ASTM) for their homogeneity. The LCS measures laboratory efficiency in recovering 
target analytes from either a solid or aqueous matrix in the absence of matrix interferences. 

Laboratory and field sampling precision are further evaluated by calculating RPOs for aqueous 
field sample duplicate pairs. The sampler collects two field samples at the same location and 
under identically controlled conditions. The laboratory then analyzes the samples under identical 
conditions. 

An RPO outside the numerical QC limit in either MS/MSO samples or LCS/LCSO indicates 
imprecision. Imprecision is the variance in the consistency with which the laboratory arrives at a 
particular reported result. Thus, the actual analyte concentration may be higher or lower than 
the reported result. 

Possible causes of poor precision include sample matrix interference, improper sample 
collection or handling, inconsistent sample preparation, and poor instrument stability. In some 
duplicate pairs, results maybe reported in either the primary or duplicate samples at levels 
below the reporting limit or non-detected. Since these values are considered to be estimates, 
RPO exceedances from these duplicate pairs do not suggest a significant impact on the data 
quality. 

Accuracy is a measure of the agreement of an experimental determination and the true value 
of the parameter being measured. It is used to identify bias in a given measurement system. 
Recoveries outside acceptable QC limits may be caused by factors such as instrumentation, 
analyst error, or matrix interference. Accuracy is assessed through the analysis of MS, MSO, 
LCS, and samples containing surrogate spikes. In some cases, samples from multiple SOGs 
were within one QC batch and therefore are associated with the same laboratory QC samples. 
Surrogate spikes are either isotopically labeled compounds or compounds that are not typically 
detected in the samples. Surrogate spikes are added to every blank, environmental sample, 
MS/MSO, and standard, for volatile organic (VOC) and bis-2-chloroethyl ether analyses. 
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Percent recovery (%R) is calculated using the following equation: 

%R = (A-8)/C X 100 

where: 
A = measured concentration in the spiked sample 
B = measured concentration of the spike compound in the unspiked sample 
C = concentration of the spike 

The percent recovery of each analyte spiked in MS/MSD samples, LCS, and surrogate 
compounds added to environmental samples is evaluated with the acceptance criteria specified 
by the previously noted documents. Spike recoveries outside the acceptable QC accuracy limits 
provide an indication of bias, where the reported data may overestimate or underestimate the 
actual concentration of compounds detected or quantitation limits reported for environmental 
samples. 

Representativeness is a qualitative parameter that expresses the degree to which the sample 
data are characteristic of a population. It is evaluated by reviewing the QC results of blank 
samples and holding times. Positive detects of compounds in the blank samples identify 
compounds that may have been introduced into the samples during sample collection, transport, 
preparation, or analysis. The QAJQC blanks collected and analyzed are method blanks, field 
blanks and trip blanks. 

A method blank is a laboratory grade water or solid matrix that contains the method reagents 
and has undergone the same preparation and analysis as the environmental samples. The 
method blank provides a measure of the combined contamination derived from the laboratory 
source water, glassware, instruments, reagents, and sample preparation steps. Method blanks 
are prepared for each sample of a similar matrix extracted by the same method at a similar 
concentration level. 

Trip blanks are used to identify possible volatile organic contamination introduced into the 
sample during transport. A trip blank is a sample bottle filled in the laboratory with reagent­
grade water and preserved to a pH less than 2 with hydrochloric acid. It is transported to the 
site, stored with the sample containers, and returned unopened to the laboratory for analysis. 

Contaminants found in both the environmental sample and a blank sample are assumed to be 
laboratory artifacts if the concentration in the environmental sample is less than 10 times the 
blank value for common laboratory contaminants; methylene chloride, acetone and 2-butanone 
or 5 times the blank value for other laboratory contaminants. 

Holding times are evaluated to assure that the sample integrity is intact for accurate sample 
preparation and analysis. Holding times will be specific for each method and matrix analyzed. 
Holding time exceedances can cause loss of sample constituents due to biodegradation, 
precipitation, volatization, and chemical degradation. 

Comparability is a qualitative expression of the confidence with which one data set may be 
compared to another. It provides an assessment of the equivalence of the analytical results to 
data obtained from other analyses. It is important that data sets be comparable if they are used 
in conjunction with other data sets. The factors affecting comparability include the following: 
sample collection and handling techniques, matrix type, and analytical method. If these aspects 
of sampling and analysis are carried out according to standard analytical procedures, the data 
are considered comparable. Comparability is also dependent upon other PARCC criteria, 
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because only when precision, accuracy, and representativeness are known can data sets be 
compared with confidence. 

Completeness is defined as the percentage of acceptable sample results compared to the total 
number of sample results. Completeness is evaluated to determine if an acceptable amount of 
usable data were obtained so that a valid scientific site assessment can be completed. 
Completeness equals the total number of sample results for each fraction minus the total 
number of rejected sample results divided by the total number of sample results multiplied by 
100. As specified in the project OQOs, the goal for completeness for target analytes in each 
analytical fraction is 95 percent. 

Percent completeness is calculated using the following equation: 

%C = (T- R)!T x 100 

where: 
%C = percent completeness 
T = total number of sample results 
R = total number of rejected sample results 

Completeness is also determined by comparing the planned number of samples per method 
and matrix as specified in the FSP or QAPP, with the number determined above. 

The following sections present a review of QC data for each analytical method. 

2.0 VOLATILE ORGANIC COMPOUNDS 

A total of 14 groundwater samples were analyzed for volatile organic compounds (VOC) by EPA 
SW 846 Method 82608. All volatile data were assessed to be valid since none of the 672 total 
results were rejected based on QC exceedances. This section discusses the QNQC supporting 
documentation as defined by the PARCC criteria and evaluated based on the OQOs. 

2.1 Precision and Accuracy 

2.1.1 Instrument Calibration 

Initial and continuing calibration results provide a means of evaluating accuracy within a 
particular SOG. Relative response factor (RRF), percent relative standard deviation (%RSO), 
and percent difference (%0) are the three major parameters used to measure the effectiveness 
of instrument calibration. RRF is a measure of the relative spectral response of an analyte 
compared to its internal standard. %RSO is an expression of the linearity of instrument 
response. %0 is a comparison of a continuing calibration instrumental response with its initial 
response. %RSD and %0 exceedances suggest routine instrumental anomalies, which typically 
impact all sample results for the affected compounds. 

The relative response factors for these compounds were above the criteria for acceptance of 
0.05 in the initial calibration and/or the continuing calibration standards 

Forty six VOC results were qualified detected estimated (J) and non-detected estimated (UJ). 
The percent difference between the initial calibration mean relative response factors and the 
continuing calibration relative response factors for acetone, bromomethane, chloroethane, 1 ,2-
dichloroethane, bromoform, trichlorofluoromethane, 1,1, 1-trichloroethane, carbon tetrachloride, 
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4-methyl-2-pentanone and 2-hexanone were outside the acceptance criteria of 25 percent. The 
affected samples were identified in the data validation reports. 

2.1.2 Surrogates 

Nine VOC results were qualified as detected estimated (J) in two samples. The surrogate 
percent recoveries for 1 ,2-dichloroethane-d4 and dibromofluoromethane were outside the 
acceptance criteria. The details regarding the qualification of results are provided in the data 
validation reports. 

2.1.3 MS/MSD Samples 

No data were qualified based on MS/MSD nonconformances. For those SDGs with MS/MSD 
results, the recoveries were evaluated against the acceptance criteria. 

2.1.4 LCS Samples 

No data were qualified based on LCS nonconformances. For those SDGs with LCS results, the 
recoveries were evaluated against the acceptance criteria. 

2.1.5 Internal Standards 

No data were qualified based on internal standard nonconformances. The recoveries and 
retention times were evaluated against the acceptance criteria. 

2.1.6 Field Duplicate Samples 

The field duplicate samples were evaluated for acceptable prec1s1on with RPDs for the 
compounds. The associated data validation narratives provided details regarding criteria 
exceeded. Sample data were not qualified on the basis of field duplicate precision. 

2.1.7 Compound Quantitation and Target Identification 

Due to compound quantitation nonconformances (ie, sample result exceeded calibration range) 
chloroethane in sample ACS-GW-LA6-18-22, benzene in samples ACS-GW-LA9-15-19 and 
ACW-GW-LA9-6-10 and chloroethane and benzene in sample ACS-GW-LA7-20-21.5 were 
qualified as detected estimated (J). The details regarding the qualification of results are 
provided in the data validation reports. 

All target identifications were found to be acceptable. 

2.2 Representativeness 

2.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding 
times were met. 
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2.2.2 Blanks 

Method blanks and trip blanks were collected and analyzed to evaluate representativeness. The 
concentration for an individual target compounds in any of the two types of QA/QC blanks were 
used for data qualification. 

If contaminants were detected in a blank, corrective actions were made for the chemical 
analytical data during data validation. The corrective action consisted of amending the 
laboratory reported results for organic compounds based on the following criteria. The validation 
qualifier codes used in the blank summary tables are described below. 

Results Below the RL If a sample result for the blank contaminant was less than the RL 
and less than 10 times the blank value for common contaminants or 5 times the blank 
value for other contaminants, the sample result was amended as a non-detected at the 
RL for the target compound and qualified with UB 

Results Above the RL If a sample result for the blank contaminant was greater than the 
sample RL and less than 1 0 times the blank value for common contaminants or 5 times 
the blank value for other contaminants, the sample result for the blank contaminant was 
amended as a non-detect at the concentration reported in the sample results and 
qualified with UB. 

If a sample result for the blank contaminant was greater than 10 times the blank value 
for common contaminants or 5 times the blank value for other contaminants, the result 
was not amended and qualified with B. 

2.2.2.1 Method Blanks 

As a result of method blank contamination, methylene chloride was qualified as non-detected 
(UB) in one sample. The details regarding the qualification of results are provided in the data 
validation reports. 

2.2.2.2 Trip Blanks 

No QC issues were associated with the trip blanks for this analysis. 

2.2.2.3 Field Blanks 

No QC issues were associated with the field blanks for this analysis. 

2.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the method 
detection limits attained were at or below the reporting limit. Target compounds detected below 
the reporting limits flagged {J) by the laboratory should be considered estimated. The 
comparability of the data is regarded as acceptable. 

2.4 Completeness 

The completeness level attained for volatile organic field samples was 100 percent. This 
percentage was calculated as the total number of accepted sample results divided by the total 
number of sample results multiplied by 1 00. 
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3.0 VARIANCES IN ANALYTICAL PERFORMANCE 

The laboratory used standard analytical method for volatile analyses throughout the project. No 
systematic variances in analytical performance were noted according to the laboratory SOW. 

4.0 SUMMARY OF PARCC CRITERIA 

The validation reports present the PARCC results for all SDGs. Each PARCC criterion is 
discussed in detail in the following sections. 

4.1 Precision and Accuracy 

Precision and accuracy were evaluated using data quality indicators such as MS/MSD, LCS, 
and surrogates. The precision and accuracy of the data set were considered acceptable after 
integration of qualification of estimated results as specifically noted in the data validation 
reports. 

4.2 Representativeness 

All samples for each method and matrix were evaluated for holding time compliance. All 
samples were associated with a method blank in each individual SDG. The representativeness 
of the project data is considered acceptable after qualification for blank contamination. 

4.3 Comparability 

Sampling frequency requirements were met in obtaining duplicates and necessary field blanks. 
The laboratory used standard analytical methods for their analyses. The analytical results were 
reported in correct standard units. Holding times, sample preservation, and sample integrity 
were within QC criteria. The overall comparability is considered acceptable. 

4.4 Completeness 

Of the 672 total analytes reported, none of the sample results were rejected. The completeness 
for all SDGs is as follows: 

Parameter/Method 
Volatiles 
Total 

Total Analvtes 
672 
672 

No. of Rejects 
0 
0 

%Completeness 
100 
100 

The completeness percentage based on rejected data met the 95 percent DQO goal. 
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APPENDIXB 

Piezometer Construction Forms 



PIEZOMETER CONTRUCTION SHEET 

BORING NO. P93R 
•• Replaces 

P93. Outside 
Barrier wall 

LOCATION Griffith, IN 
BORING P93R 

PROJECT .-:-::-A-.C...;;..s _________ _ 
PROJECT NO. 2090601.012202 

DRILLER -=E;.;..F.;;;.S ______ _ 

DRILLING 
ELEVATION DATE 11/01/04 METHOD OPT - oreoacked screen 
FIELD GEOL~O~G~IS~T~~C~h-ad~S~m-.~lth __ _ DEVELOPMENT 

GROUND 
ELEVATION 

METHOD None 

ELEVATION OF TOP OF WELL CASING: 3.3' ags (639.05) 

-- .... ~-------ELEVATION OF GROUND SURFACE: 0 

.,_ ______ I.D. OF SURFACE CASING: NIA 

TYPE OF SURFACE CASING: None 

RISER PIPE I.D.: 1 inch 
TYPE OF RISER PIPE: PVC 

BOREHOLE DIAMETER: 3.5 inch 

TYPE OF BACKFILL: bentonite 
318" chips 

DEPTH OF SEAL: 

TYPE OF SEAL: bentonite 
318" chips 

DEPTH TOP OF SAND PACK: 
DEPTH TOP OF SCREEN: 

:.........----- FIRST ENCOUNTERED SATURATED ZONE 

TYPE OF SCREEN: PVC 
SLOT SIZE x LENGTH.;...: --~0 . ..;..01.;...,;0_" .;.;..x ~5'..;..1o;..;.;n;.w..g 
I.D. OF SCREEN 1" 

..,_ ______ TYPE OF SAND PACK;;..: ~~~...;#.;...,;5...;;sa;.;;;.n;.;..;d;.__ 
pre-packed Geoprobe screen 

------- DEPTH BOITOM OF SCREEN: 

------- DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: None 

~-------DEPTH OF HOLE: 

-5' bgs 

-7'bgs 
11.7'bgs 
6.9' bgs 

16.7' bgs 

17' bgs 

17' bgs 



PIEZOMETER CONTRUCTION SHEET 

BORING NO. P94R 
**Replaces 
P94,1nslde 
Barrier Wall 

PROJECT ACS 
--~--------------PROJECT NO. 2090601.012202 

LOCATION Griffith, IN 
BORING P94R 

DRILLER ...:;E:..:...F.;;.S _________ _ 

DRILLING 
ELEVATION DATE 11/01/04 METHOD OPT - oreoacked screen 
FIELD GEOLOGIST _....;;C..;.;.ha;;..;..;d;;..;S;;.;.m.;.;.;i.;.;..th;...._ _________ _ DEVELOPMENT 

GROUND 
ELEVATION 

METHOD None 

ELEVATION OF TOP OF WELL CASING: 3.5' ags (640.99) 

--- ..... --4.------ELEVATION OF GROUND SURFACE: 0 

.-.------ 1.0. OF SURFACE CASING: NIA 
TYPE OF SURFACE CASING: None 

RISER PIPE 1.0.: 1 inch 
TYPE OF RISER PIPE: PVC 

BOREHOLE DIAMETER: 3.5 inch 

TYPE OF BACKFILL: bentonite 
318" chips 

DEPTH OF SEAL: 

TYPE OF SEAL: bentonite 
318" chips 

DEPTH TOP OF SAND PACK: 
DEPTH TOP OF SCREEN: 

~----- FIRST ENCOUNTERED SATURATED ZONE 

-------- TYPE OF SCREEN: PVC 
SLOT SIZE x LENGTH . .;...: __ _..;0~.0-1~0-" x~5~'~1o_n~g 
1.0. OF SCREEN 1" 

~------ TYPEOFSANDPACK:..:...:~~-~#.;;.5~~;;.;.nd~­
pre-packed Geoprobe screen 

------- DEPTH BOTIOM OF SCREEN: 

------- DEPTH BOTIOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: None 

---------DEPTH OF HOLE: 

-7' bgs 

-9'bgs 
11.5' bgs 
9.3' bgs 

16.5' bgs 

17.0' bgs 

17.0' bgs 



APPENDIXC 

Soil Boring Logs 



SOIL BORING LOG Page 1 of 1 

Project Name Lower Aguifer Groundwater Investigation, Phase 1 Boring No. LA-3 
Location American Chemical Service, Griffith, Indiana Project No. 2090601 

Drilling Company EFS, Inc. Sketch of Boring Location 

Driller's Name Joshua Dutton Approximate ground elevation: 631.4 ft amsl 

Driller's Helper 

Drill Method Direct Push 

Water Level Hammer Torque 

Blows on Logger C. Smith/B. Berg Editor C. Smith 
Sampler Start Date 11/04/04 End Date 11/05104 e i CD ! ~ ~ Q. :::J Jj r. "1: 

~ 
'ii a VISUAL CLASSIFICATION 0 : "6 016 6/12 Remarks 
::lE CD ii: 0 0 

0 f- Blind drill to 1 0' -
'- -

I- -
I- -
f- -

5 1-- -
I- -
I- -

I- -
I- -

1 s 100% 10 1--1 0'•12.1 I SAND (SW); gray, medium to fine grained, no - 44 

t- gravel, noticeable ether odor - 90 

1--12.1 '-16.5' CLAY (CL); some silt, grayish brown, very stiff - 80 Installed casing to 13.5 

t- to hard, low plasticity, noticeable ether odor - 25 
I- -

2 w 100% 15 I- - 0.0 

r--16.5'-19.2' SAND (SW), medium to fine grained, trace silt, - 0.0 Samoled aroundwater 

t- trace gravel at 16.5', noticeable ether odor - 0.0 15'-19' for VOCs 

1--19.2'-20' SILT (ML), little to some clay, dense, medium - 0.0 ACs-GW-LA3-16-19 

3 s 100% 19 - cohesive, brown, moist, no ether odor - 0.0 

20 -EOB at20' -
~ -
f- -
r- -

I- -

25 I- -
f- -
f- -
t- -
f- -

30 I- -

I- -

Soil Boring Logs - LA.xls(LA3) 
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Project Name Lower Aguifer Groundwater Investigation, Phase 1 Boring No. LA-4 
Location American Chemical Service, Griffith, Indiana Project No. 2090601 

Drilling Company EFS, Inc. Sketch of Boring Location 

Driller's Name Joshua Dutton Approximate ground elevation: 633.4 ft amsl 

Driller's Helper 

Drill Method Direct Push 

Water Level Hammer Torque 

Blows on Logger C. Smith/B. Berg Editor C. Smith 
Sampler Start Date 11/04/04 End Date 11/08/04 ~ l • ! ~ 

iS. i li ~ .s 'C 

~ 0 016 6112 
a VISUAL CLASSIFICATION 0 I Remarb 

::::!! • 0:: 0 0 

0 - Blind drill to 1 0' -

- -
- -
,__ -

I- -

5 r-- -
r-- -
I- -

I- -
- -

1 s 100% 10 -10'-14.4' SAND (SW); gray, medium to fine grained, little - 12 

- silt, no gravel, 2" silty clay seam at 13' - 14 Benzene draeger tube 

- coarser sand below clay seam, higher PID - 16 on headspace sample 

- readings below clay. - 29 from 13'-14': >10 ppm 

-14.4'-18' CLAY (CL); some silt, grayish brown, very stiff - 24 

2 D 100% 15 I- trace sand and gravel - Installed casing to 16' 

- - 16 

r-- - 14.5 Groundwater not 

3 W/S 100% 18 r---18'-20.8' SAND (SW), medium to fine grained, trace silt, - 1.8 sampled due to ether 

I- trace gravel at 16.5', very strong ether odor - 5.4 degassing 

20 r-- 20.8'-21' clayey SILT (ML), dense, brown, moist - 3.7 

1-EOB at 21' -

1-Note: After drilling through clay, bubbling could be heard -

-from within the casing, and a strong ether odor was -

-noticeable. Still bubbling after 1 day. -

25 - -
- -
- -

r- -

I- -

30 - -

- -

Soil Boring Logs- LA.xls(l.A4] 
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Project Name Lower Aguifer Groundwater lnvesti9ation, Phase 1 Boring No. LA-5 
Location American Chemical Service, Griffith, Indiana Project No. 2090601 

Drilling Company EFS, Inc. Sketch of Boring Location 

DriHer's Name Joshua Dutton Approximate ground elevation: 632.0 ft amsl 

Driller's Helper 

Drill Method Direct Push 

Water Level Hammer Torque 

Blows on Logger C. Smith/B. Berg Editor C. Smith 
Sampler Start Date 11/01/04 End Date 11/03104 1 l Gl ! ?: a. ~ ii R 

'C 

~ ·cs 016 6112 VISUAL CLASSIFICATION c I Remarks 
::::E 

Gl 0:: c1la: c c 

1 MID 80% 0 1-- 0'-1' Topsoil, black - 0 

~1'-12' SAND (SW); some silt, trace gravel, gray, fine to -

1-- medium grained. -

1-- 4" gravelly seam at 2.5' and 3' - 0 
1-- Faint ether odor at 5' -

2 s 100% 5 ~ Coarse sand with some gravel from 5'-5.8' -
r- Moderate ether odor from 5'-10' -
r- -
r- - 6.5 
~ -

3 s 100% 10 ~ 12'-12.2' CLAY (CH), soft, high plasticity -
~ 12.2'-12.8' SAND (SW) Same as above - 1.4 

~ 12.8'-13' CLAY (CH), soft, high plasticity -
f--13'-13.9' SAND (SW), same as above, strong ether odor -

f--13.9'-17' CLAY (CL); olive gray to brown, stiff, trace gravel, -

4 D 100% 15 r- low plasticity, slight ether odor within clay. -

~ - 7.5 Installed casino to 16 

5 s 100% 17 ~ 17'-22' SAND (SW), gray, medium grained, little to trace -

r- gravel, moderate ether odor. - 2 Sampled groundwater 

1-- - 5.7 18'·22' for VOCa 

6 s 100% 20 ~ fine to medium grained with trace silt and gravel - 1.7 ACS.GW-l.AS-18-22 
~ from 20'-22', ether odor decreases with depth - 0.9 
1-- -

1-- EOB at 22' (no sample recovery from 22'-24' on two -
~ attempts) -

25 r- -

- -
- -
'-- -

- -

30 - -
i-- -

Soil Boring Logs • LA.xls[LAS) 



SOIL BORING LOG Page 1 of 1 

Project Name Lower Aguifer Groundwater Investigation, Phase 1 Boring No. LA-6 
Location American Chemical Service, Griffith, Indiana Project No. 2090601 

Drilling Company EFS,Inc. Sketch of Boring Location 

Driller's Name Joshua Dutton Approximate ground elevation: 632.2 It arnsl 

Driller's Helper 

Drill Method Direct Push 

Water Level Hammer Torque 

Blows on Logger C. Smith/B. Berg Editor C. Smith 
Sampler Start Date 11/02104 End Date 11/02/04 e c: 

0 
I!! "" Ill ~ Q 0. 

Q. :::1 

II .e "C 

E :i t VISUAL CLASSIFICATION 0 ill Remarks 0 016 6112 ~ ~ Ill 0:: Ill 
0 0 

0 t- Blind drill to 1 0' -
1- -
f-- -
f- -

f-- -

5 1- -
1- -
1- -
1- -
f- -

1 s 100% 10 1-1 0'-13.6' SAND (SW); fine to medium grained, some silt, - 13.7 penetrometer: 0.3 

1- trace gravel, medium gray, medium dense, -
f- moderate ether odor -
1- coarser sand from 11.8'-13.6' - 7.2 penetrometer: 0.3 

f---13.6'-16.4' Clay (CL); grayish brown, some silt, trace sand -

2 SM 100% 15 1- and gravel, very hard, low plasticity, slight - 7.9 penetrometer: >4.5 

f- ether odor - 7.5 Installed casino to 15.5 

1-16.4'-22' SAND (SW), medium gray, fine to medium - 0.6 penetrometer: 1. 7 

1- grained, some silt, trace coarse sand, moderate - SamPled aroundwater 

r-- ether odor - 18'-22' for VOCs 

3 s 100% 20 f- - ACS-GW-LA6-18-22 

f-- - 0.7 penetrometer: 1.4 

f- -

I-EOBat22' -
- -

25 -Note: After drilling through clay, bubbling could be heard -

-within casing, which stopped after a few hours. -
1- -
f- -

1- -

30 1- -

1-- -

Soil Boring Logs - LA.xls[LA6] 
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Project Name Lower Aguifer Groundwater Investigation, Phase 1 Boring No. LA-7 
Location American Chemical Service, Griffith, Indiana Project No. 2090601 

Drilling Company EFS, Inc. Sketch of Boring Location 

Driller's Name Joshua Dutton Approximate ground elevation: 633.8 ft amsl 

Driller's Helper 

Drill Method Direct Push 

Water Level Hammer Torque 

Blows on Logger C. Smith/B. Berg Editor C. Smith 
Sampler Start Date 11/02/04 End Date 11/08/04 ~ t Gl I!! ~ c. i !~ -5 .e 'C 

~ 0 016 6112 2- VISUAL CLASSIFICATION 0 I Rem arb 
::::!: ~a: 0 a: 0 

0 t- Blind drill to 1 0' -
1-- -
1-- -
1-- -
1-- -

5 1-- -
1-- -
,....._ -
1-- -
1-- -

1 w 100% 10 f-10'-15' SAND (SW); fine grained, some silt, gray, - 4.0 
1-- medium dense, moderate ether odor -
1-- -
1-- medium to coarse grained from 13'-15', trace -
1-- gravel -

2 D 100% 15 t--15'-19.8' silty CLAY (CL); grayish brown, trace gravel, low - 31_,_§ 
1-- plasticity, very hard, faint ether odor - Installed casino to 17 

1-- trace large gravel from 18.5'-19.5' -
f- - SamDied aroundwater 

1-- ether odor - 0 20'-21.5' for VOCa 

3 s 100% 20 f-19.8'-21.7' SAND (SW), medium grained, noticeable ether - 0.6 ACS-GW-L.A7-20-21.5 

1-- odor. - 3.5 also analyzed for 

t--21.7'-22' silty CLAY (Cl), stiff, wet, trace ether odor - several natural 

t-EOB at22' - attenuation parameters 

- -

25 - -
,..._ -
,..._ -
1-- -
f- -

30 r-- -
1-- -

Soil Boring logs- LA.xls[LA7] 
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Project Name Lower Aguifer Groundwater Investigation, Phase 1 Boring No. LA-8 

Location American Chemical Service, Griffith, Indiana Project No. 2090601 

Drilling Company EFS,Inc. Sketch of Boring Location 

Driller's Name Joshua Dutton Approximate ground elevation: 631.5 ft amsl 

Driller's Helper 

Drill Method Direct Push 

Water Level Hammer Torque 

Blows on Logger C. Smith/B. Berg Editor C. Smith 
Sampler Start Date 11/02/04 End Date 11/08/04 ~ t tD ! ~ 

iS. :I 

II .s "C 
iii ~ 

~ 0 016 6112 i VISUAL CLASSIFICATION 0 i Rernarl<s 
:::E 0 0:: 0 

0 r- Blind drill to 1 0' -
r- -
r- -

1-- -
r- -

5 r- -
- -

'-- -
- -

- -

1 w 100% 10 1--10'-13' SAND (SW); gray, some silt, trace gravel, - 47.5 

- moderate ether odor -

- - 18.8 

r-13'-17.4' CLAY (CL); some silt, grayish brown, trace gravel,- 43.4 
1-- low plasticity, very hard, faint ether odor - 40 

2 D 100% 15 r- - 20.4 

3 OM 100% 16 r- - 8.6 Installed casing to 15 

1--17.4'-20.2' SAND (SW), gray, medium to coarse grained, - 6.6 

r- trace gravel, trace fine sand, dense, rounded to - 5.9 Sampled groundwater 

1-- subrounded, noticeable ether odor - 0.4 1 T -20' for VOCs 

4 M 100% 20 1--20.2'-21' SILT (ML), some clay, trace sand, no ether odor - 0 ACS-GW-l.A&-17-20 

-EOBat21' -
- -
- -
- -

25 - -
- -
'-- -
1-- -

r- -

30 '-- -
1-- -

Soil Boring Logs - LA.xls{LA8) 
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Project Name Lower Aguifer Groundwater Investigation, Phase 1 Boring No. LA-9 

Location American Chemical Service, Griffith, Indiana Project No. 2090601 

Drilling Company EFS,Inc. Sketch of Boring Location 

Driller's Name Joshua Dutton Approximate ground elevation: 631.1 ft amsl 

Driller's Helper 

Drill Method Direct Push 

Water level Hammer Torque 

Blows on Logger C. Smith/B. Berg Editor C. Smith 
Sampler Start Date 11/02104 End Date 11/05104 1 l CD !! ~ 

Q. ~ .!! Ill .t::. 'C 

E iJ a VISUAL CLASSIFICATION 
u 

15 016 6112 0 : Remarks 
~ ~ 

CD a: 0 0 

0 r-- Blind drill to 1 0' -

r-- -
1- -

1- -
1- -

5 r-- -
- - Sampled groundwater 

- - 6'-10' for VOCs 

- - AC5-GW-lA9-6-10 

- -

1 s 100% 10 f---10'-12' SAND (SW); gray, some silt, trace gravel and - 42 

1- coarse sand, strong ether odor, 2" clay seams- 73 

1- at 10.3' and 11' -

1-12'-16.6' CLAY (CL); some silt, grayish brown, trace gravel, - 35.6 

1- low plasticity, very hard, faint ether odor - 31.5 Installed casing to 14 

2 w 100% 15 1- large gravel from 15.5'-16.6' - 1.0 

r--16.6'-19.1' SAND (SW), brown, coarse grained, some gravel,- 1.0 

- becomes medium grained at 17 .2' with trace - 0.0 

3 s 100% 18 - gravel. 2cm thick soft clayey silt seam at 17 .8' - 0.0 Sampled groundwater 

- 20.2'-21' SILT (ML), little clay, dense, moist - 0.0 15'-19' for VOCs 

4 M 100% 20 - - 0.0 AC5-GW-LA9-15-19 

-EOB at 21' -
~ -
r-- -
r-- -

25 1- -
1- -
r-- -
r-- -
1- -

30 - -
- -

Soil Boring Logs - LA.xls[LA9) 


